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ROY  A.  WEHE 

CONSULTING  ENGINEER 
PACIFIC  MUTUAL  BUILDINQ 
660  MARKET  STREET 
SAN  FRANCISCO  4,  CALIFORNIA 


August  1,  1955 


Mr.  H.  E.  Lloyd,  Manager  and  Chief  Engineer, 

Hetch  Hetchy  Water  Supply, 

Power  and  Utilities  Engineering  Bureau, 

City  and  County  of  San  Francisco, 

San  Francisco,  California, 

Subject:  Hetch  Hetchy  Water  and  Power  Divisions 

Separation  Study  and 

Power  Division  Cost  and  Rate  Analysis 


Dear  Mr.  Lloyd; 

In  conformity  with  your  assignment,  there  is  submitted  herewith 
my  study  and  report  on  the  above  subject.  It  is  my  belief  that  you  will 
find  the  analysis  made  to  be  complete  and  to  conform  with  good  and  accept- 
able engineering  practice  as  applied  to  work  of  this  character. 

The  work  done  has  been  assembled  under  five  Chapters,  namely: 

I  - Introduction 

II  - Cost  Separation  of  Water  and  Power  Functions 

III  - Earning  Position  of  Hetch  Hetchy 

Power  and  Water  Divisions 

IV  - Cost  Allocations  to  Classes  of  Power  Service 
V - Rate  Analysis 

VI  - Conclusions  and  Recommendations 

Considerable  study  has  been  devoted  to  the  Separation  of  the  Water 
and  Power  plant  investments,  as  well  as  their  annual  costs  of  operation. 

The  analysis  shows  that  the  Water  Supply  Division  is  the  marginal  function 
at  this  stage  and  use  of  the  Project's  development.  It  is  held  that,  in  a 
multiple-purpose  project,  the  individual  functions  must  share  in  the  burdens 
as  well  as  the  benefits  of  the  project  as  a whole,  to  the  end  that  no  one 
function  may  be  assigned  greater  cost  burdens  than  the  resulting  benefits. 
The  application  of  these  broad  economic  principles  has  resulted  in  the  need 
of  the  Power  Division  carrying  a substantially  greater  portion  of  the  jointly 
used  facilities  than  the  Water  Division. 

In  the  Chapter  on  earnings,  the  results  from  the  cost  separation 
of  the  Divisions  are  utilized,  along  with  revenues  at  present  level  of 
charges.  For  the  12-month  period  ended  June  30,  1953  - adjusted,  the 
relation  of  net  earnings  to  depreciated  plant  capital  is  as  follows: 

Power  Water  System 


Rate  of  Return  4.  35% 


3.76% 


3.  97% 
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The  heart  of  the  study,  from  the  standpoint  of  the  Power  Division, 
is  the  results  realized  from  the  extensive  cost  analysis  and  cost  alloca- 
tions as  between  each  of  the  classes  served.  Costs  are  developed  for  the 
Municipal,  Irrigation  Districts,  and  Commercial  loads.  As  would  be 
expected,  the  results  indicate  that,  for  some  classes,  the  revenues  col- 
lected conform  reasonably  well  to  the  indicated  costs  - for  others,  the 
revenues  are  low  - and  for  some,  high  - when  measured  on  a cost  basis. 
For  example.  Railway  rates  are  fairly  close  to  costs;  while  service  to 
the  Airport  and  to  the  many  City  Departments  of  the  Municipal  Government, 
are  furnished  below  Project  costs.  Revenue  from  the  Crystal  Springs 
Pumps  is  very  favorable. 

For  the  Modesto  Irrigation  District,  revenues  are  less  than 
developed  costs  to  serve. 

Under  the  Commercial  classification,  while  the  Riverbank 
Ordnance  Service  is  not  financially  profitable,  the  earnings  realized  on 
the  much  larger  sales  to  the  Permanente  Cement  plant  are  very  satis- 
factory. 


In  the  study  there  is  developed  what  the  Power  Division  revenues 
would  be  if  competitive  rates  were  applied.  For  the  Municipal  and  Com- 
mercial loads,  this  is  interpreted  to  mean  the  application  of  Pacific  Gas 
and  Electric  rates  - and  for  Modesto  Irrigation  District,  rates  from  the 
Bureau  of  Reclamation.  The  increase  in  revenue,  under  alternate  rates, 
is  estimated  at  something  over  550,  000  dollars,  or  14  per  cent. 

In  the  Chapter  on  rates,  decisions  as  to  the  level  of  the  rates 
selected  have  been  influenced  by  an  endeavor  to  have  such  selections 
conform  to  contracts  arising  from  the  Raker  Act,  as  well  as  the  Act 
itself  - to  an  appraisal  of  the  public  interest  viewpoint  of  a Municipal 
Corporation,  as  well  as  to  the  more  technical  aspects,  as  represented  by 
both  the  value  and  the  cost- to- serve  viewpoints.  You  will  find  that  the 
recommendations  encompass  leaving  some  rates  as  now  charged  - for 
others,  the  adoption  of  different  rates.  The  suggestion  is  also  made 
that,  in  the  case  of  some  of  the  Municipal  services,  if  it  be  the  decision 
to  make  no  increase,  then  a plan  might  be  considered  wherein,  from  an 
accounting  standpoint,  the  Power  Division  would  be  credited  with  the 
higher  revenue  differential  that  is  not  charged. 

The  application  of  the  proposed  rates  would  call  for  an  over-all 
increase  in  System  Power  revenues  somewhat  under  300,  000  dollars,  of 
which  approximately  53  per  cent  would  be  assessed  against  the  Irrigation 
Districts,  and  the  remainder  would  be  paid  by  the  City’s  own  Municipal 
Departments.  The  study  shows  that  such  an  increase  in  revenue  would 
yield  a Power  Division  rate  of  return  of  5.  1 per  cent. 
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It  is  the  view  that  many  aspects  of  this  whole  analysis  will  be  help- 
ful in  pointing  the  way  to  the  solution  of  many  problems  - both  accounting 
and  engineering  - that  are  constantly  arising  - and  especially  where  an 
expanding  Power  system  is  contemplated.  Further,  in  reference  to  rates 
and  proposed  rate  changes,  the  results  developed  and  the  recommendations 
made  are  worthy  of  careful  consideration  where  future  changes  in  rates 
charged  for  Hetch  Hetchy  Power  Service  are  involved. 

In  the  preparation  of  this  study,  acknowledgement  is  made  to  the 
many  who  assisted  in  making  available  the  large  amount  of  factual  data, 
as  well  as  giving  help  in  providing  the  basic  fundamentals  as  to  Project 
operation.  Mention  should  be  made  of  William  J.  Dwyer,  in  charge  of 
Accounting  and  his  Assistant,  Howard  Emberling,  for  capital  and  expense 
figures;  to  B.  A.  Devine,  Chief  Engineer  of  the  Bureau  of  Light,  Heat  and 
Power,  and  his  Assistants,  for  rate  billings  and  load  data.  In  your  own 
immediate  Department,  to  yourself;  to  B.  W.  Grethel,  Engineer  of 
Operations  at  Moccasin;  to  R.  S.  Hansen,  Senior  Civil  Engineer;  to 
F.  L.  Re  Qua,  Senior  Electrical  Engineer,  for  his  constant  and  helpful 
co-operation,  and  to  his  able  Assistant,  C.  D.  La  Fleur  who,  with 
Mr.  Re  Qua,  made  available  much  of  the  factual  engineering  data. 

Mention  should  also  be  made  of  P.  Arnstein  of  John  F.  Forbes  & Company, 
for  his  helpful  co-operation  in  accounting  matters. 

I have  appreciated  the  opportunity  of  making  this  study  for  the 
City  and  County  of  San  Francisco  and  have  enjoyed  the  association.  If 
there  is  further  work  to  be  done  on  this  or  related  projects,  I shall  be 
glad  to  undertake  such  assignments. 


Respectfully  submitted. 
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HETCH  HETCHY  WATER  AM)  POWER  DIVISIONS 
SEPARATION  STUDY 
AND 

FONER  DIVISION  COST  AND  RATE  ANALYSIS 
By 

ROY  A>  WERE 
Consulting  Engineer 

CHAPTER  I 
INTRODUCTION 

Purpose  And  Scope  Of  Study; 

The  primary  purpose  of  this  review  and  study  is  to  make  an 
analysis  of  the  indicated  costs  associated  with  the  operation  of  the  Power 
Division  of  the  Hetch  Hetchy  Project,  and  the  rates  and  charges  that  may 
reasonably  be  required  to  provide  such  service,  keeping  in  mind  the  require- 
ments under  which  the  Project  operates. 

To  realize  the  development  of  the  major  objectives,  it  is  first 
necessary  to  study  the  operations  of  the  whole  Project,  and  to  make  a 
separation  as  to  the  plant  investment  and  expenses  of  operation  as  between 
the  two  Divisions  of  Power  and  Water  Supply. 

After  making  the  separation,  the  basic  financial  material  is 
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available  to  explore  the  earning  position  of  each  of  the  two  Supply- 
Divisions  under  present  customer  rates  and  revenxies.  Such  a review  is  in- 
corporated in  the  report. 

The  over-all  costs  of  providing  the  Power  Division  is  broken  down 
by  the  different  classes  of  customers  served. 

Rates  and  charges  that  are  viewed  as  appropriate,  under  the 
premises,  are  set  forth  for  Management's  review  and  consideration. 

It  may  be  further  noted  that  the  costs  used  reflect  the  charges 
resulting  from  the  Agreement  between  the  City  and  County  of  San  Francisco 
and  the  Pacific  Gas  and  Electric  Company  dated  March  l4,  19^5;  with  supple- 
ments . 

This  is  the  Agreement  in  which  the  charges  are  provided  for  pay- 
ment by  the  City  to  the  private  Utility  (Pacific  Gas  and  Electric  Company) 
for  transporting,  delivering,  and  metering  the  City's  Hetch  Hetchy  energy 
from  Newark  to  its  Municipal  loads. 

Period  Of  Study: 

The  year  of  study  is  for  the  12-month  ending  June  30,  1953* 
However,  such  recorded  results  have  been  adjusted  to  a pro  forma  year  of 
the  same  period,  in  order  to  reflect  two  changes  that  have  subsequently 
occurred.  The  first  adjusts  for  the  very  large  reduction  in  sales  to  a 
large  Commercial  customer  (Kaiser  Aluminum  & Chemical  Corporation);  and 
the  second  makes  an  adjustment  for  the  more  favorable  Wheeling  Charge  for 
the  City's  electric  energy  delivered  to  the  San  Francisco  International 
Airport. 

Outline  Of  Study; 

For  convenience  and  orderliness  of  presentation,  the  report  is 
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set  up  under  six  Chapters  and  an  Appendix,  as  follows: 


Chapter 

I Introduction 

II  Cost  Separation  of  the  Power  and  Water  Function 

III  Earning  Position  of  Hetch  Hetchy  Power  and  Water  Divisions 

IV  Cost  Allocations  to  Classes  of  Power  Service 

V Rate  Analysis 

VI  Conclusions  and  Recommendations 

An  Appendix  is  made  a part  of  the  report,  incorporating  support- 
ing information  and  data  to  the  principal  Chapters. 

Historical  Background: 

The  Hetch  Hetchy  Development  is  a multiple -purpose  project.  The 
asserted  objective  was  to  make  available  to  the  people  of  San  Francisco  an 
adequate  water  supply  and  one  of  the  highest  purity.  Power  development  was 
viewed  primarily  as  a means  to  help  support  the  Project  and  to  utilize,  for 
the  beneficial  use  of  the  people,  the  power  potential  in  the  water  supply. 

First  construction  started  on  July  8,  191^>  on  a roadway.  With 
the  completion  of  the  first  section  of  the  O'Shaughnessy  Dam  in  May  1923 j 
the  Hetch  Hetchy  Reservoir  was  formed.  In  August  1925 > power  deliveries 
were  first  made  to  Newark  from  the  Moccasin  Power  House  and  transmission 
line  just  completed.  In  193^>  the  water  acqueduct  from  Moccasin  was  com- 
pleted, and  the  first  mountain  water  flowed  into  Crystal  Springs  Lakes  on 
the  Peninsula  in  October  of  that  year. 

Raker  Act:  (H.  R.  7207) 

With  no  intention  of  covering  the  many  phases  of  the  Act,  the 
following  is  presented  as  indicative  as  to  the  general  nature  of  the  Act 
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and  a few  of  its  conditions 


A Congressional  Grant,  known  as  the  Raker  Act,  was  passed  in  I913 
which  grants  to  the  City  and  Coimty  of  San  Francisco  certain  rights-of-way 
and  the  use  of  public  lands  in  Yosemite  National  Park,  Stanislaus  National 
Forest,  and  elsewhere,  for  the  purpose  of  constructing,  maintaining,  and 
operating  reservoirs,  dams,  conduits,  power  and  electric  plants,  pole 
lines,  and  other  structiires. 

The  City  is  required  to  recognize  the  rights  of  Modesto  and 
Turlock  Irrigation  Districts  to  receive  from  the  natural  daily  flow  of 
Tuolumne  River  certain  waters  as  can  be  beneficially  used  by  them.  It  is 
further  required  to  construct  certain  roads  and  trails  and  donate  them  to 
the  Federal  Government;  pay  an  annual  fee  to  the  Federal  Treasury;  as  well 
as  to  proceed  with  certain  construction  - including  storage  reservoirs  -; 
and  the  development  of  power  for  Municipal  and  Commercial  use.  As  to  the 
latter,  the  City  and  County  is  prohibited  from  ever  selling  or  letting  for 
resale  purposes  the  electric  energy  to  any  coip>oration  or  individual,  ex- 
cept a Municipality  or  a Municipal  Water  District,  or  an  Irrigation 
District. 

Section  9 (i)  requires  the  City  to  sell  or  supply  at  cost  to 
the  Modesto  and  Turlock  Irrigation  Districts,  or  to  Municipalities  within 
either  District,  power  for  pumping  and  Municipal  purposes  available  in 
excess  of  San  Francisco's  own  requirements  for  the  same  purposes,  after 
which  any  surplus  remaining  may  be  sold  for  commercial  purposes. 

Sections  9 (m)  and  (n)  provide,  among  other  things,  that  the 
prices  and/or  rates  and  charges  for  sale,  other  than  for  Municipal  purposes, 
shall  conform  to  the  Laws  of  the  State  of  California  or,  in  the  absence  of 
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such  statutory  law,  at  prices  approved  by  the  Secretary  Of  the  Interior. 

Since  the  City's  transmission  lines  from  its  Moccasin  Power  Plant 
terminated  in  a foreign  substation  outside  the  City  and  County  of  San 
Francisco,  it  was  necessary  to  contract  for  the  delivery  of  such  energy  to 
the  City's  Municipal  loads.  Pacific  Gas  and  Electric  Company  was  the  de- 
signated Agency  that  performed  the  service. 

The  character  of  the  Agreements  lead  to  controversy  and  Court 
action  with  the  Secretary  Of  the  Department  Of  The  Interior.  The  interpre- 
tation placed  on  the  requirements  of  the  Raker  Act  by  the  Secretary  pre- 
vailed and,  in  19^5;  a series  of  agreements  were  made  and  authorized  which 
have  carried  through  and  are  still  effective,  with  certain  supplements  and 
amendments.  Since  this  phase  of  the  Raker  Act  requirements  directly  af- 
fects the  costs  of  Hetch  Hetchy  electric  energy;  the  price  paid  for  Supple- 
mental Power  purchases;  the  rate  charged  for  the  Irrigation  and  Commercial 
sales,  as  well  as  Power  load  assignments  to  the  City;  the  contracts  will 
be  listed.  Initially,  there  were  five,  namely: 

(1)  With  the  Modesto  and  Turlock  Irrigation  Districts  for 
purchase  of  Hetch  Hetchy  energy  (initial  contract  dated 
March  2,  19^5).  The  Modesto  District  acts  as  Agent  for 
the  Turlock  District  in  actual  operation. 

(2)  With  Pacific  Gas  and  Electric  Company  for  delivery  of  Hetch 
Hetchy  energy  from  Newark  Substation  to  the  various  Munici- 
pal services.  This  agreement,  which  is  dated  March  Ik,  1945, 
is  commonly  spoken  of  as  the  "Main  Contract"  and  at  times  is 
referred  to  as  the  "Wheeling  Agreement".  This  contract  also 
provides  for  Supplemental  Power  purchases  for  the  City's  own 
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Municipal  uses  and  for  purpose  of  meeting  its  obligations 
to  the  Irrigation  Districts. 

(3)  With  Pacific  Gas  and  Electric  Company  for  assignment  to  the 
City  under  its  contract  to  serve  Permanente  Cement  Company. 

(4)  With  Pacific  Gas  and  Electric  Company  for  assignment  to  the 
City  under  its  contract  to  serve  The  Pennanente  Metals 
Corporation  - (in  a Supplemental  Agreement;,  the  customer's 
name  became  Kaiser  Aluminum  8s  Chemical  Corporation) . 

(5)  With  Pacific  Gas  and  Electric  Company  for  lease  of  Pacific 
Gas  and  Electric  Company's  transmission  facilities  that  are 
used  to  supply  Permanente  Cement  and  Kaiser  Aluminum.  The 
Agreement  also  provides  for  the  purchase  of  Supplemental  Power 
to  supply  their  loads  by  the  City  above  that  available  from 
Hetch  Hetchy. 

Subsequent  Agreements  have  modified  and/or  extended  the  initial 
Agreements  as  to  both  teims  and  expiration  dates. 

In  addition,  the  City  now  serves  a Commercial  power  load  at 
Riverbank  which  is  operated  by  Norris -Thermador  Corporation  for  the  Ordnance 
Department  of  the  United  States  Government. 

To  make  up  the  deficiency  in  Hetch  Hetchy  Power  deliveries  to 
the  Riverbank  Plant,  a letter  agreement  with  Pacific  Gas  and  Electric 
Company  dated  February  8,  1952  provides  for  Supplemental  Power  purchases. 
Physical  Plant: 

In  brief  form  and  with  emphasis  on  the  Power  Division,  it  may  be 
said  that  the  heart  of  the  Project  is  centered  in  its  large  Hetch  Hetchy 
Storage  Reservoir  formed  by  the  Construction  of  O'Shaughnessy  Dam,  the 
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Moccasin  Power  Plant,  and  the  connecting  waterways.  The  means  of  conveying 
the  water  supply  to  San  Francisco  through  I50  miles  of  mountain  tunnels  and 
pipe  lines  was  the  most  difficult  and  costly  part  of  the  Project. 

The  accompanying  two  maps,  which  show  the  general  layout  and  pro- 
file of  the  Hetch  Hetchy  Project,  will  be  helpful  in  visualizing  its  loca- 
tion and  the  relationship  of  its  many  parts,  one  with  another. 

The  O'Shaughnessy  Dam  was  originally  built  in  I923  to  a height  of 
344.5  feet  and  formed  a storage  reservoir  of  260,000  acre  feet,  at  an  invest- 
ment of  over  10.5  million  dollars.  It  was  raised  to  430  feet  in  1938  at  an 
additional  investment  of  4.5  million  dollars.  The  storage  was  increased  to 

360.000  acre  feet. 

A second  storage  reservoir  was  formed  by  the  construction  of  Lake 
Eleanor  Dam.  Its  capacity  is  27,600  acre  feet.  It  was  built  primarily  to 
provide  water  for  the  operation  of  Early  Intake  Power  House,  which  had  an 
installed  capacity  of  3OOO  Kva,  later  increased  to  3750  Kva.  Its  original 
purpose  was  to  provide  the  necessary  power  for  the  construction  of 
O'Shaughnessy  Dam.* 

A third  storage  dam  at  the  head  of  Cherry  River  is  now  under 
construction  and  is  not  a part  of  this  study. 

The  Moccasin  Power  Plant  has  four  impulse  type  water  wheels  of 

25.000  horsepower  each,  connected  to  four  20,000  KVA  generators  that  generate 
at  11  Kv.  At  the  switching  station  at  the  Powerhouse,  the  voltage  is 
stepped  up  to  115,000  and  transmitted  98.6  miles  over  a double  circuit  steel 
tower  transmission  line,  to  the  Pacific  Gas  and  Electric  Substation  at 

* Early  Intake  Power  Plant  is  still  operated,  though  written  off  through 
depreciation.  It  is  connected  to  Moccasin  over  a 22  Kv  line. 
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SAN  FRANCISCO  PUBLIC  UTILITIES  COMMISSION 

SAN  FRANCISCO  WATER  AND  POWER  SYSTEMS 
PROFILE  OF  AQUEDUCT  LINE 


fHANClSGO  IQ;:-U Til TlCf 


-^m^QO  AMj  :»■ 


Newark.  Maximum  economical  capability  of  Moccasin  on  peaks  is  found  to  be 
82,000  Kilowatts. 

The  Moccasin  Plant  operates  under  a static  head  of  approximately 
1316  feet.  The  water,  on  release  from  Hetch  Hetchy  Reservoir,  flows  down 
the  open  Tuolumne  River  channel  to  the  Early  Intake  Diversion  Works,  12 
miles  below  and  at  the  head  of  the  I8.8  mile  Mountain  Tunnel,  constructed 
at  a cost  in  excess  of  I5  million  dollars.  From  the  Tunnel,  water  is 
stored  in  the  Priest  Reservoir  (formed  by  construction  of  an  earth-filled 
dam),  with  a capacity  of  2350  acre  feet,  which  acts  as  the  forebay  to  the 
Power  Plant  below.  Water  discharged  from  the  Priest  Reservoir  enters  the 
Moccasin  Power  Tunnel  (53^6  feet  in  length)  and  passes  through  an  inlet 
tower,  surge  chsdber,  and  into  penstock  lines  that  are  over  a mile  in 
length,  to  the  Power  House. 

Below  Moccasin  Power  House  is  pondage  created  by  the  discharge 
from  the  Power  House  and  held  by  the  construction  of  Moccasin  Dam.  From 
the  Afterbay  Storage,  water  passes  through  a control  tower  into  the  Foothill 
Tunnel  on  its  long  way  to  the  Bay  Area.  Part  of  the  water  is,  however, 
delivered  to  the  Don  Pedro  Reservoir  of  the  Irrigation  Districts  from  the 
Red  Moxantain  Bar  Siphon. 

The  run-off  from  the  Moccasin  Creek  is  excluded  from  the  Afterbay 
Reservoir  by  a small  dam  on  Moccasin  Creek  ahead  of  the  Power  House,  and 
necessary  by-pass  conduit,  in  order  to  protect  the  water  supply  from  any 
possible  contamination. 

The  Tunnels  and  pipe  lines,  starting  with  the  Foothill  Tunnel, 
are  used  by  the  Water  Division  and  have  an  investment  of  over  68  millions 
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Investment  and  Extent  of  Hetch  Hetchy  Operations; 


In  order  to  provide  a brief  view  of  the  magnitude  of  the  Project’s 
operations,  the  following  is  presented,  based  upon  the  financial  statements 
of  the  Department: 

Plant  Investment:  (Balance  Sheet  as  of  June  30,  1953) 

Water  Division  $107^923,088 

Power  Division  1.3 >09^ >838 

Total  $121,017,926 

Operating  Statement:  (Year  ended  - June  30,  1953) 


Operating  Revenues: 


Sales  of  Electric  Energy- 

$ 

4,617,981 

Sales  of  Water  to  S.  F,  W.  D. 

3,545,675 

Total  Operating  Income 

$ 

8,163,656 

Operating  Revenue  Deductions: 

Operating  Expenses 

$ 

2,850,081 

Depreciation 

1,710,305 

Taxes 

20,240 

Fees  to  U.S.  Government 

30,000 

Total  Operating  Revenue 
Deductions 

$ 

4,610,626 

Utility  Operating  Income 

$ 

3,553,030^ 

Wholesale  water  deliveries  are  made  to  the  San  Francisco  Water 
Department  for  resale. 


* Exclusive  of  "Other  Income"  made  up  of  adjustment  of  $277,36  and  non- 
operating Revenue  of  $62,599.16. 
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Electric  energy  deliveries  and  sales  are  made  to  satisfy  all  of 
San  Francisco's  Municipal  requirements;  to  the  Modesto  and  Turlock  Irriga- 
tion Districts;  to  three  Commercial  customers;  and,  to  a limited  extent, 
sales  in  Tuolumne  Coianty,  to  the  City's  Recreation  Park  - known  as  Camp 
Mather.  There  may  also  be  small  dump  power  deliveries  made  to  Pacific  Gas 
and  Electric  Company.  More  specifically,  the  classes  of  service  to  which 
electricity  is  furnished  are  as  follows: 

I  - San  Francisco  Municipal  Loads: 

1 - Railway  - A.  C. 

2 - Railway  - D.  C. 

3 - Street  Lighting 
h - Traffic  Signals 

5 - Crystal  Springs  Pumps 

6 - All  Other  Loads 

a - Airport 

b - Balance  of  Municipal 
II  - Irrigation  Load: 

1 - Modesto  and  Turlock 
III  - Commercial  Loads: 

1 - Riverbank  Ordnance  Plant 

2 - Permanente  Cement  Plant 

3 - Kaiser  Aluminum  Plant 
IV  - Other  Loads: 

1 - In  Tuolumne  County 

2 - Dump  Sales  to  Pacific  Gas  and  Electric  Company. 

Total  recorded  sales  for  the  year  ending  June  30,  1953  were  in  the 

amount  of  625,864,808  Kilowatt  hours.  Of  this,  San  Francisco  Municipal  use 
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(exclusive  of  that  in  Tuolumne  County)took  191,186,890,  or  30.5^;  the 
Irrigation  Districts,  21.8^;  Commercial  Loads,  47.6^j  and  Other  loads  0.1^. 
There  were  no  dump  sales  to  Pacific  Gas  and  Electric  Company. 

With  this  introductory  review  of  the  Hetch  Hetchy  Project,  it  has 
been  the  intention  to  provide  a general  background  as  to  the  nature  and 
extent  of  Project  Operations.  In  subsequent  Chapters,  the  study  proper  will 
be  undertaken,  analyzed  and  developed. 
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CHAPTER  II 


COST  SEPARATION  OF  WATER  AND  POWER  FUNCTIONS 


CHAPTER  II 


COST  SEPARATION  OF  WATER  AMD  POWER  FUMCTIOHS 

General : 

This  section  of  the  study  has  for  its  pui^jose  the  cost  separations 
of  the  power  and  water  functions  in  the  Hetch  Hetchy  Water  and  Power  Project. 
This  is  an  important  step  inasmuch  as  the  resulting  assignments  determine 
the  over-all  financial  burden  that  each  of  the  two  functions  must  suppoirb 
through  revenues  derived  from  power  and  water  sales.  In  this  section  of 
the  study  both  the  Water  and  the  Power  functions  have  been  given  equal 
attention,  even  though  the  ultimate  objective  of  this  analysis  is  directed 
to  the  Power  end. 

Need  For  Separation  Of  Functions; 

In  a multi-purpose  project,  such  as  represented  by  Hetch  Hetchy, 
there  is  much  of  the  investment  and  the  annual  costs  incurred  that  are 
utilized  for  both  the  Water  and  Power  function.  It  is  plain  that  the 
impoimding  of  the  water  back  of  the  O'Shaughnessy  Dam  in  the  Hetch  Hetchy 
reservoir  and  the  water  course  made  by  the  mountain  tunnel  from  Early  In- 
take to  the  Priest  re-regulating  reservoir,  as  well  as  many  other  facili- 
ties such  as  the  shops  and  housing  quarters  at  Moccasin  and  the  Supervisory 
personnel,  are  in  large  measure  common  to  the  operation  of  both  the 
project  functions.  It  is  also  true  that  the  resulting  water  and  electric 
services  are  distributed  to  different  segments  of  the  population,  who 
utilize  these  differently  and  in  widely  differing  amounts.  Thus  it  becomes 
desirable,  from  an  economic  and  financial  standpoint,  to  separate  and  to 
allocate  the  costs  that  are  incurred  as  between  the  Water  and  Power  functions 
on  some  reasonable  and  rational  basis.  This  latter  is  the  purpose  of  this 
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Cost  Allocation  - General; 

Cost  allocation  is  the  process  of  apportioning  project  costs 
among  the  various  purposes  served  by  the  project.  The  objective  of  a cost 
allocation  is  to  distribute  project  costs  equitably  among  the  purposes 
served* **.  In  this  section  of  the  study,  the  puip)Ose  is  to  determine  how 
much  of  the  capital  and  annual  costs  are  properly  chargeable  to  water 
supply  and  how  much  to  power.  The  problem  is  one  that  confronts  engineers 
in  many  different  fields  of  endeavor.  It  has  come  into  particular  promin- 
ence, in  modern  times,  in  connection  with  the  large-scale  development 
of  multi-purpose  dams  and  reservoir  projects  built  by  the  Federal  Govern- 
ment and  also  by  States  and  Municipalities. 

Allocation  Theories  On  River  Basin  Projects 

One  of  the  fundamental  tenets  of  a River  Basin  allocation  is  that 
costs  of  a multiple -purpose  project  shall  be  allocated  among  the  purposes 
served  in  such  a manner  that  each  purpose  will  share  equitably  in  the  sav- 
ings resulting  from  combining  the  purposes  in  a multiple -purpose  development. 

Several  methods  of  cost  allocation  have  been  devised  for  water. 


* Taken  from  a printed  report  (Green  Book)  prepared  by  a Federal  Sub- 
committee on  Benefits  and  Costs  on  the  General  Subject  of  "Proposed 
Practices  for  Economic  Analysis  of  River  Basin  Projects"  and  sub- 
mitted to  Federal  Inter-Agency  River  Basin  Committee  - under  date  of 
May  1950. 

**  River  Basin  allocation  practices  - or  perhaps  a more  expressive  term, 
"Separations"  as  bet",  sen  water  and  power,  in  the  case  of  the  instant 
project  - should  not  be  confused  with  allocations  of  cost  into  its 
primary  components,  as  utilized  in  a subsequent  section  of  this  report, 
as  a basis  for  rate  fixing. 


- 13  - 


“ no-tJaoolJtA 

j^*9O0-  i*9ej,crtq  ■‘^0 ' siasocnqt  Roi:?«:>oX,I^  .i-eoO  /jij^’’ 

dtioo  n lo  sn^Jt^aotfdo  .SCt&lo'ti^  mif  ^cf  bav'x**  u , siut  'j-ioxittii 

" '^i" 

cdao^n^T  vii'^etltirpa  od'fioo  J'cjat.oiq  aJi^driJairfi  o:>  aJE  floi^a'OkXiji^,; 

wc3X<  <^.t  at  otjogijjf;  £«Jj(  ,\;J^t«ra  to  flOJt3‘^a  otdJ"  al  ,^\6airit»a 

^ jr“  " ./ 

'xsKtjiv  oat  x-^laqo'aqf  sitfi  o4fiOc-  Isijafil^  tJxJt  i»4-Xca»  adt  to  rfc-uffl  l 

a-xs  »nJfcsa»  ai^^Rntdoo  T «ao  &Jt  nolcfo^ig  orfT  ,.  "rwoq  o.1  doi/si  woxf  fuaca  ^ri ggifi  j 
-£SJ*rc,'*JT  a.aoo  ;.f»ia(  itl  V 

i*a»sii^£»voJt>  aijB»a-i>ax?i‘  ritiw.  coX^-osaacoo  ai-  .c'ltffllX'  oasfcostt  al  - ^yoini^. 

, ":>4 

-»fli;fvoO  Xaia&o^  siil-t  illwd  »v>ois£,oiq  ‘iJ:ovnc‘>8»'X  aotefe  a^ioqaaq^laiifldl  'lo 

: m ■ 

,eoi’;?XX«rfXi-j’aa/M  ,1'as  oaXx' 

oO  j:^H0tiiST  mX^zooXlK} 

tl  isoi&a  'jo  tta  r»Jt«A£t  levlH  » to  sdamjw*-  to  »oO 

iMOQfii/cj;  adi  ^aojua  hoXxsooiij*  od  ilarta  ooc^rit'ci-aXqidii^jn  « lo  ddaoo 

-vai  add*  fti  /,XdiriXii;*^»C'  IXiivr  5>Qti<rx:ijg  Joao  iArilt  do«*  nX  , 

tfnroaqoXav»£>  «aoin^r»X<jXdXw3  a al  .oarioq-wtr  jiaXttXcfktoo  aoit  soidi^oart  cTjcrX 
' 4*ift:fMv»  *301  tifapiv^  u»«d  »vad  aoXd«ooX.ta  ^»oo  lo  aAori^tofl  Xoiavo<J 


-Xoa  iiiTcot>a1  « ro  wfio-iq  (jiQcfi  iweiX')  dicoga^  ;:  r«ialaq  ncoal  ciJKiJiiP; 

besfoqf/x^"  Vj  .to^?,dt^^I  IjiamsO  wtd  co  e.t0o'o  Bum  ci  itocfe^t  ao  at^fdijaooa'^' 
-dwo  iba»  ' ('Joftfi  ttavia  lo  al's^ieoA  oXtTfOi«w££  aol 

tc  1^00  - ftOXii’TiijnO  uxeu3G  idvifi  icom''3A*-*tf4^5X  Xaaofio'?  od  bfi;M'Xni ' 

avXaitc  jqaro  ftiww  a ^qurf’ioq  ao  • aaoldoftiq  rrotisaaoXC*  vovtf^, 

xtc»*id«jal  r'^t  lo  ofliao  a’  ,-'c<‘Ooi  xtJdav  c^t^.r•■^.^^•3il^  u»  ''adoldotflj(jo3*^.^ 
«iJi  ojaJ  7«oo  to  «aoXdaoolX/i  i.^tu'woo  oo  doa  bXxKxJa  - doi»toi<| 

-qflw  «Xrtd  to  aoldoto  Pc&up^CKpJti  o al  Ao.tx.idti  ^'^.v  adcorioqwoo  \njs«X*^ 

sd«i  'TOl  slaad  4 


power  and  other  resource  developments.  Three  of  these  methods  are,  at 
present,  in  general  use  hy  the  principal  Federal  Agencies*  that  are  con- 
cerned and  that  have  the  responsibility  of  control  of  such  Federal  projects. 
The  methods  recommended  are: 

(1)  The  Separable  Costs  - Remaining  Benefits  Method. 

(2)  The  Alternative  Justifiable  Expenditures  Method. 

(3)  The  Use  Of  Facilities  Method  - sometimes  known  as  the 

Proportionate  Use  Method. 

The  first  two  methods  allocate  joint  costs  to  the  functions  in 
proportion  to  the  cost  of  providing  for  these  functions  as  determined  by  a 
reasonable  alternative  means  but,  at  the  same  time,  as  limited  by  the  value 
of  the  benefits  produced  by  each.  While  the  first  method  is  generally  con- 
sidered preferable  for  general  application,  the  second  method  differs  from 
the  first  only  in  employing  Specific  costs  of  the  various  functions  rather 
than  their  Separable  costs.  The  third  method  is  the  simplest,  and  would 
allocate  joint  costs  in  proportion  to  the  use  which  is  made  by  the  differ- 
ent functions  of  the  project.  It  is  particularly  suitable  for  irrigation 
problems  where  water  carried  by  pipe  lines  and  canals  is  ultimately  dis- 
tributed to  different  water  users.  Allocation  of  the  joint  facilities  is 
made  in  relation  to  the  relative  volumes  of  water.  However,  where  the 
value  of  water  per  unit  volume  is  not  the  same  for  the  different  functions  - 
such  as  in  a water  and  power  project  - one  of  the  first  two  methods  is 
preferable . 

* In  accordance  with  a press  release,  dated  April  6,  195^,  an  agreement 
on  a system  of  allocation  of  costs  of  multiple -purpose  water  resource 
projects  has  been  reached  by  the  Department  Of  The  Interior,  the  Depart - 
Of  The  Array  for  the  Coirs  Of  Engineers,  and  the  Federal  Power  Commis- 
sion. A copy  of  the  release  is  made  a part  of  Appendix  A-1. 
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This  brings  up  the  question  of  value  or  benefits  - terms  that  lie 
close  to  the  logical  foundations  of  most  rational  methods  of  river  basin 
cost  allocations.  One  of  the  earliest  methods  of  allocation  was,  in  fact, 
known  as  the  "benefit  theory".  In  this  method,  the  "joint  costs",  i.e., 
all  project  costs  that  cannot  be  recognized  as  pertaining  to  specific  uses 
such  as  for  municipal  water  supply,  power,  irrigation,  and  others  - are 
pro-rated  to  the  several  project  uses  in  proportion  to  the  benefits  esti- 
mated or  to  be  received.  It  is  now  generally  recognized  that  a more 
significant  allocation  would  be  one  not  geared  to  gross  benefits,  but  to 
net  benefits  - the  latter  being  obtained  by  subtracting  from  the  gross 
benefits  the  recognized  Separable  or  Specific  Costs.*  Joint  costs  are 
then  pro-rated  among  the  various  uses  or  project  functions  in  the  ratio 
of  the  net  or  remaining  benefits.  This,  in  effect,  is  the  general  pro- 
cedure under  the  first  two  methods  and  is  the  method  used  in  this  study  - 
utilizing  however  Specific,  rather  than  Separable,  costs. 

The  Hetch  Hetchy  Project  - A Going  Concern; 

Many  of  the  River  Basin  studies,  at  Federal  level,  involve  a 


* Separable  costs  and  Specific  costs  are  not  necessarily,  and  generally 
are  not,  the  same. 

Separable  costs  are  related  to  each  project  function  and  represent  the 
difference  between  the  cost  of  a multiple -purpose  project  and  the  cost 
of  the  project  with  the  p\nrpose  omitted.  Specific  costs,  as  used  in 
this  study,  are  associated  with  those  of  physically  identifiable 
facilities  that  are  serving  only  one  of  the  project's  functions. 

It  may  be  noted  that  the  sum  of  the  Specific  costs  by  functions  will 
equal  the  total  of  the  multi-purpose  project  costs  - while  the  siom 
of  the  Separable  costs  will  generally  exceed  the  actual  project  cost  - 
if  the  multi-purpose  project  is  economically  feasible.  In  this  study. 
Specific  costs  are  used  - rather  than  Separable  costs. 
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determination  of  the  economic  feasibility  of  an  unbuilt  project.  Such 
studies  may  encompass  a complete  analysis  of  possible  alternate  projects. 

Some  of  the  functions  of  a Federal  multiple -purpose  project  may  be  fully 
reimbursable  to  the  Federal  Treasury;  others  partly;  and  some  not  at  all. 
There  are  involved  the  determination  of  the  periods  of  repayment,  and  many 
allied  problems,  wherein  costs  must  be  equated  over  the  economic  life  of 
the  project. 

In  the  instant  study,  the  analysis  deals  with  a project  that  has 
been  in  operation  many  years.  It  is  a project  built  and  operated  by  the 
City  and  County  of  San  Francisco  under  a Congressional  Grant  known  as  the 
Raker  Act.  Under  that  Act,  certain  privileges  and  restrictions  are  imposed. 
For  instance,  priority  of  use  of  water  and  electic  energy  delivered  from 
the  Hetch  Hetchy  Project  is  provided  for,  as  well  as  the  basis  of  the  charges 
for  the  service. 

Generally  it  is  interpreted  that  the  Act  provides  that  sales  of 
electric  power  to  the  Modesto  and  Turlock  Irrigation  Districts  for  munici- 
pal and  pumping  purposes,  shall  be  based  primarily  on  costs  of  providing 
such  service.  In  this  respect  (Section  9(e))  of  the  Act  states,  in  part: 

- at  such  price  as  will  actually  reimburse  the  said 
(Hetch  Hetchy  Project)  for  developing  and  maintaining  and 
transmitting  the  surplus  electrical  energy  thus  sold  - 

Again,  in  the  same  section,  under  paragraph  (m),  the  wording  is: 

- said  prices  not  to  be  less  than  will  return  to  said 
grantee  the  actual  total  costs  of  providing  and  supplying  said 
power,  which  costs  shall  be  computed  in  accordance  with  the  cur- 
rently accepted  practice  of  public  cost  accounting,  as  shall  be 
determined  by  the  Secretary  Of  The  Interior,  including,  however, 
a fair  proportion  of  cost  of  conduit,  lands,  dams,  and  water 
supply  system-  - 

For  sales  for  commercial  purposes,  the  rates  and  charges  must 
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conform  to  the  laws  of  the  State  of  California  or,  in  the  absence  of  such 
statutory  law,  be  subject  to  the  approval  of  the  Secretary  Of  The  Interior. 
Separation  Of  Power  And  Water  Function: 

The  investment  and  cost  division  as  between  the  two  functions  is, 
in  part,  dependent  upon  whether  the  project  be  viewed  as  it  presently 
exists,  or  whether  a long-time  range  of  the  power  and  water  supply  be  taken. 

Both  the  power  production  and  water  deliveries  will  unquestion- 
ably be  substantially  increased  over  present  day  capabilities  through 
enlargement  of  the  Project  facilities  in  the  years  ahead.  The  pattern  of 
such  development  may  be  subject  to  change.  The  current  problem  is  to  de- 
termine costs*  that  are  indicative  of  present  operations  - which,  in  turn, 
may  be  helpful  in  setting  the  cxirrent  rate  level  for  the  services  now 
marketed.  For  this  purpose,  the  recorded  cost  basis  is  used. 

One  important  element  in  any  cost  determination  is  the  interest 
rate  used.  This  is  frequently  spoken  of  as  the  return  component  of  annual 
costs. 


In  this  analysis  it  fi2:*st  appears  as  an  interest  component  in 
the  River  Basin  separation.  Interest  on  plant  capital,  less  the  reserve 


* In  calculations  involving  comparative  costs  over  a future  time  period, 
the  sinking  fund  method  for  determining  the  depreciation  burden  is 
normally  used.  That  was  also  the  method  initially  used  in  this  study. 
However,  it  was  fo\ond  that  the  developed  allocation  ratios,  as  between 
the  Power  and  Water  functions  for  the  assignment  of  joint  facility 
costs  were  very  nearly  the  same  - whether  the  sinking  f\md  or  the 
straight  line  methods  were  employed.  Since  the  earning  position  is 
computed  on  the  book  basis  - that  utilizes  the  straight  line  method  - 
this  latter  method  has  been  used  throughout  this  study  in  order  to 
provide  harmony  in  the  separation  and  Earning  analyses. 

Fixed  capital  in  service,  depreciation  reserve  accruals,  and  annual 
depreciation  expense  amounts  for  the  fiscal  year  ending  June  30,  1953, 
were  made  available  by  Hetch  Hetchy  Water  Supply  Power  and  Utilities 
Engineering  Bureau,  through  John  F.  Forbes  and  Company,  Certified 
Public  Accountants, 
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for  depreciation  is  taken  at  4-^-  percent  per  annum. 

In  the  Chapter  that  follows,  on  the  relative  Earning  Position 
of  each  of  the  two  Divisions,  the  return  component  is  developed  for  each 
of  the  two  functions  as  the  relationship  between  the  net  revenues  (gross 
revenues  less  project  expenses)  and  the  net  plant  capital  - after  the 
joint  investment  and  joint  expenses  have  been  folded  into  each  of  the 
two  Divisions  - as  a result  of  the  River  Basin  allocation.  The  actual 
rate  of  earnings  so  developed  turns  out  to  be  3*97  per  cent,  compared  to 
the  4 per  cent  used  as  the  interest  rate.  The  two  rates  need  not  be,  and 
generally  would  not  be  the  same,  due  to  differences  in  the  time  period 
though,  in  this  instance,  the  two  rates  are  almost  identical. 

Attention  should  also  be  directed  to  the  treatment  of  bond  re- 
demption. Costs  in  this  study  do  not  make  provision  for  bond  retirement. 
The  cost  to  serve  element  is  intended  only  to  provide  for  the  carrsdng 
charges  on  plant  investment  - i.e.,  interest  or  return,  and  depreciation  - 
and  not  the  amortization  of  that  investment.  Rates  for  customer  service, 
as  established  by  State  and  Federal  Commissions,  and  as  those  have  been 
passed  on  by  the  Courts,  normally  do  not  provide  for  more.  However,  the 
burden  imposed  by  bond  retirement  is  reviewed.  In  River  Basin  studies  made 
by  Federal  Agencies,  where  plant  investment  amortization  is  provided,  the 
provision  for  depreciation  is  limited  to  a nominal  amount  for  interim 
replacement  of  the  shorter  life  facilities  - so,  in  effect,  there  is  no 
duplication  in  costs  provided. 

An  effective  interest  rate  of  4.12  per  cent  for  bond  money  covering  all 
issues  from  1909  through  the  September  21st  issue  of  1950,  was  also 
developed  by  the  John  F.  Forbes  and  Company.  Likewise,  a rate  of  3.61 
per  cent  was  developed  on  the  bonds  for  that  period  outstanding  as  of 
June  30,  1953. 
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A - Procedure  in  Development  Of  The  Cost  Allocation: 


There  are  two  principal  parts  in  this  development,  namely: 

1 - Separation  of  plant  capital  and  expense  as  between  Water 

and  Power  through  the  application  of  use  made,  function 
performed,  and  the  time  spent  as  between  the  Water  and 
Power  functions. 

These  include: 

a - Plant  capital  and  expenses  expended  entirely  for  one 
function,  such  as: 

(1)  Moccasin  Power  Plant  - for  Power 

(2)  Coast  Range  Tunnel  - for  Water 

b - Joint  expenses  normally  allocated  by  individual 

analyses  such  as  supervision  and  engineering,  station 
expenses,  maintenance  of  structinres,  administrative  and 
general,  and  similar  expenses, 

2 - Jointly  used  plant  facilities  and  expenses  incurred  that 

are  of  such  a nature  that  each  is  related  to  the  whole 
project  and  where  difficulty  is  experienced  in  setting  up 
standards  of  evaluation.  River  Basin  methods  of  cost 
allocation,  as  heretofore  described,  are  used  in  this  study 
for  providing  the  means  for  this  latter  separation.  Such 
jointly  used  facilities  are  illustrated  by  water  rights, 
source  of  water  supply  lands,  storage  reservoirs,  jointly 
used  tunnels,  and  general  capital.  Under  expenses,  such 
items  as  hydrography,  the  maintenance  of  jointly  used  roads, 
are  also  examples. 
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It  will  be  of  interst  to  set  down  more  fully  the  manner  in 
which  the  plant  facilities  have  been  laid  out  for  separation.  These  are: 
For  Water  Supply; 


Right  of  Way  Lands  (part) 

Surface  Drainage  at  Moccasin 

All  Classified  Water  Capital  including  pimiping,  purification, 
tunnels,  pipe  lines,  certain  roads  and  trails  in  the  Foothill, 
Coast,  San  Joaquin,  Coast  Range  and  Bay  Crossing  Divisions, 

For  Power  Supply: 

Right  of  Way  Lands  (part) 

Lower  Cherry  Division 
Cherry  Division 
Lake  Eleanor  Division 

Power  Division  Plant  as  classified  on  the  books  - 
except  the  re-regulating  reservoir  at  Moccasin 
and  certain  General  Plant. 

For  Joint  Use; 


Franchise  and  Water  rights 
Source  of  Water  Supply  Lands 
General  Office  Lands 
Roads  and  Trails  (part) 

Buildings  - So\irce  of  Water  Supply  (part) 

General  Office 

0 ' Shaughnessy  Dam  - both  the  ini  trial  construction  and  raising 
the  height  of  the  Dam 

Early  Intake  Diversion 
Mountain  Tunnel 

General  Equipment  and  General  Plant  (part) 

Cost  Allocations  - Operating  Expenses; 

Direct  allocations,  under  part  (l)  as  to  Operating  expenses, 
will  first  be  presented.  On  the  books  there  is  no  separate  classifica- 
tion in  expenses  as  between  Power  and  Water,  Accordingly,  the  first 
objective  of  this  phase  of  the  study  is  to  separate  the  annual  expenses 
of  Operation  into  the  three  categories  of  Power,  Water  and  Joint.  As 
Appendix  A- 2 states,  such  a separation  is  predicated  on  an  understanding 
of  the  nature  of  the  expenditure,  the  function  of  the  activity  performed. 
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and  the  tiiae  spend  as  betveen  the  tvc  divisions  of  Pover  and  Vater. 
Those  expenses  assigned  to  Joint  will  he  allocated  to  each  of  the  two 
principal  f-onctions  under  River  Basin  allocation  prcced\ire  - part  (2). 

In  the  tah^olation  that  follows,  the  am^oal  expenses  that  are 
drought  forward  free  Appendix  A- 2*  are  classified  as  hetveen  the  three 
categories  azid  are  exclusive  of  the  interest  function.  The  ancuzrts,  bv 


functions  and  the  total,  for  the  adj-usted  1952-53  year  are: 


Power 

Water 

Joint 

Total 

Production 

PhiTchase  Power 

$252,646 

o 

$ - 

?252,6t6 

Operation  and  Maintenance 

254,303 

53,235 

143, 1C2 

1*!«;,11*5 

Transmission 

Operation  and  }<tainte nance 

213,539 

57.295 

23,654 

299.,  551 

Sub -total 

72C,593 

110,533 

160^75^ 

992, 342 

Depreciation 

250,216 

1,042,375 

417,748 

1,710,339 

Taxes 

8,220 

12,C2C 

3C,CC0 

5C,2lO 

Distribution 

Operation 

196 

195 

- 

391 

Wheeling  Charge 

9^9, 9T7 

- 

- 

949,977 

Administrative  and  General 

263,1*70 

87,623 

- 

3ri,293 

Conaercial  Expense 

11*.  COO 

- 

- 

14,000 

Project  Annual  Expenses  $2,207,072  $1,252,9^  $6c6,5^  $4,063,5-62 
Percent  54.25  30. 5C  14.95  ICC. 00 


Due  to  the  inherent  nature  of  tbs  operation  of  water  storage 
reservoirs,  tunnels  and  pipe  lines,  the  opei-ating  and  nainte nance  expenses 
are  ccoparatively  snail  for  the  Water  function,  as  cenpared  to  the 
electric  where,  in  addition,  a power  station  and  overhead  lines  are 
involved.  The  heavy  charge  for  Water  in  expenses  is  the  provision  for 
depreciation  on  the  large  capital  investment. 

In  the  Power  Division,  the  costs  for  supplemental  power 
purchases  and  the  wheeling  charge  for  the  movement  of  the  electrical 


♦ Principal  tables  are  incorporated  in  the  Appendix  attached  to  tbs 
report. 
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energy  from  Newark  over  foreign  facilities,  which  also  includes  trans- 
formation, regulation,  distribution  and  metering  is  in  lieu  ©f  an  added 
investment  and  direct  operating  expenses  of  the  Power  Division. 

Administration  and  General  expenses  have  been  allocated  75 
per  cent  to  Power  and  25  per  cent  to  Water.  On  a direct  operating  and 
maintenance  expense  basis,  the  assignment  would  have  been  8l  per  cent. 

If  treated  as  a Joint  expense  under  the  River  Basin  separation,  80  per 
cent  would  have  resulted.  Giving  greater  weight  to  the  f\mctions  per- 
formed, also  some  consideration  to  the  large  capital  investment  in  Water 
supply,  a 25  per  cent  assignment  to  that  Division  appeared  to  be  justi- 
fied.* 

The  Joint  expenses  of  $6o8,5^^  will  be  allocated  as  between  the 
Power  and  Water  Divisions  on  the  River  Basin  method  in  a subsequent 
section. 

Plant  Investment  - Direct  Allocations: 

Prom  Appendix  A-3,  fixed  capital,  by  accounts  is  set  up  and 
assigned  to  the  three  categories  of  Power,  Water  and  Joint.  In  these 
Tables  there  is  also  developed  the  Reserve  for  Depreciation  and  the 
annual  decpreciation  expense  (the  latter  as  used  under  expenses  as  here- 
tofore presented). 

As  a result  of  this  study,  both  capital  and  depreciation  are 
set  up  and  classified  as  between  Water  and  Power.  Inasmuch  as  all 

* The  relationship  between  the  direct  operating  and  maintenance  expenses 
(per  Appendix  A- 3a)  charged  to  Power  and  Water,  exclusive  of  cost  of 
power  and  the  Wheeling  Charge,  is  80.^. 

On  a Capital  basis  (per  Appendix  A- 3a)  the  relationship  between  Power 
and  Water  is  17.1^  and  82.9^,  respectively. 

On  the  basis  of  adjusted  revenue,  the  relationship  as  between  Power 
and  Water  is  53. 3^^  and  i^6.7^,  respectively. 
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impounding  dams  and  canals  and  conduits  - including  tunnels  - are 
classified  in  the  books  of  accounts  as  part  of  the  Water  Supply  Division, 
an  analysis  has  been  made  as  to  the  use  made  of  all  plant  facilities. 
Appendix  A- 3 sets  forth  the  results  and  the  considerations  which  lead  to 
the  separation  as  between  the  three  classifications  - irrespective  of  the 


manner  recorded  on  the  books.  The  resulting  average  plant  capital, 


depreciation  reserve,  and  net  plant  for  the  fiscal  year  ending  June  30, 


1953,  are  as  follows: 
Division 


Total  Power  Water  Joint 


Average  Plant  Capital 
Water  Supply 
Power  Supply 
Total 


(Per  Books)  (Allocation  Per  Study) 

$104,743,150  $ 2,299,292  $66,709,648  $35,734,210 
13.134,498  11,359,278  417,343  1,137,677 

$117,S77,'^48  $13,^8,570  $67,127,191  $'30,891,6“^ 


Average  Reserve  for  Depreciation 

Water  Supply  $ 22,497,828  $ 824,365  $15,274,o6l  $ 6,399,402 

Power  Supply  6,983,148  6,273,300  137,734  330.114 

Total  $ 29, to, 976  $ 7^99,665  $15,^31,795  $ 6,949,315 

Per  cent  of  Plant  Capital  25.0^  51. 2?'^  23.0?&  l8.8fa 

Average  Net  Plant  Investment 

Water  Supply  |~82,245,322  $ 1,474,927  $51,435,587  $29,334,808 

Power  Supply  6,131,330  3.283,978  239,809  607,363 

Total  $ 88,396,672  $ 6,75§,905  $51,695,39^  $29,9^2,371 

The  Interest  component  or  burden  at  the  4 per  cent  rate  on  the 


net  plant  investment,  plus  the  other  project  annual  expenses,  as  hereto- 
fore developed  by  functions,  are: 

Power  Water  Subtotal  Joint  Total 

Interest  at  4fo  $ 270,356  $2,067,8l6  $2,338,172  $1,197,695  $3,535,867 
Project  Expenses  2,207,072  1,232,946  3,460,0l8  608, 344  4,068,362 

Total  Costs  $2,477,426  $3,320,762  $5,798,190  $178067239  $7,604,429 

Directing  attention  first  to  the  plant  capital  and  reserve 

tabulations,  the  amounts  under  the  headings  of  Power,  Water  and  Joint 

represent  the  initial  separation  of  the  recorded  plant  capital  for  each 
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of  the  three  categories. 

Under  the  cost  approach  as  a basis  for  the  level  of  rates 
charged  for  Power  and  Water  service,  earnings  are  only  permitted  on  the 
Net  Plant  Investment.  Thus  the  size  of  the  reserve  for  depreciation  is 
important.  Likewise,  the  rate  at  which  depreciation  is  accrued  affects 
the  annual  expenses.  The  objective  necessarily  is  to  accrue  depreciation 
at  the  proper  rate.* 

The  impact  of  llie  large  investment  in  the  Water  Supply  Division 
is  seen  through  the  interest  charge.  It  is  also  noted  that  a large  plant 
capital  has  been  placed  in  the  Joint  function  to  be  allocated  as  between 
Water  and  Power.  Before  proceeding  with  the  latter,  it  may  be  noted  that 
this  initial  separation  has  been  based  upon  an  intimate  examination  and 
analysis  of  the  use  made  and  the  functions  performed  for  each  phase  of  the 
Project  involved. 

Joint  Costs  Allocation  or  Separation; 

Based  upon  the  River  Basin  method,  it  is  the  conclusion  that 
approximately  80  per  cent  of  the  Joint  capital  facilities  and  annual 
costs  of  operation  are  to  be  borne  by  the  Power  Function,  and  that  20  per 
cent  is  to  be  borne  by  the  Water  function.  The  analysis  made  shows  that 
the  Water  function,  at  this  stage  of  the  project  development,  is  clearly 
the  marginal  service.  In  utilizing  the  River  Basin  approach  - wherein  no 
function  of  a multiple-purpose  project  may  be  assigned  costs  greater  than 
the  cost-benefits  of  that  function,  the  allocation  developed  is  viewed  as 


* The  reserve  for  depreciation  in  the  Power  Division  is  51.2^  as 
developed  in  this  Study.  Having  in  mind  the  apparent  future  ex- 
pectancy of  the  facilities,  the  present  reserve  appears  high. 


- 24  - 


. V 


'!<>;'' XttVOc^'Olbt.  126t  ^ »Hi&  •ifMJ'  )9 

■!•;.■.,  x'^ow'.^^  c3«JCjnt».  to  idw^/tbl  i3«?ax 


:';;!^'i^.  ' ^ tot ' 9v^!l#x  Itoo  »54:«  ■ to  «W4!F  .tf4to®wa$  .tojaxf 


m 


.nixmTiB  boin^y»  al  dntsi\r9B  iKi^m  to  fu3;)n 

6i  a;!  ' «s.tod<pcft  toj 

<fpi«.lvjKI-tiq^oa  xotaW  qi  &am:i:&.amxM^os,-tBl  to'  to'  to- 

^tx^Lq  tgjxai  O'  i^to'^o^on  oeM- ta»‘iOS«X  to' 

, fftoi-orf  o4  dJ  teld'l-  to  aX  iito  to 

ito  to^;'ad  %m'  .ti  |XtoaI  to  .d;^.fcv  jjpri!J&oo,ddx«J  ^uswot 

to  nd^toiito*:  sdiitaltdi.. ' n»‘ iRato'  ato,  to'  xioXto^oa  J:at4‘^^^to',>',; 
to<*^  rf>«d:,'«ot  otoo1t:og  to  to  .oto  to  to  to’  zzcith 

fn  aoiiBooSlA  i 


'^to'  tototoo'  to.  «X,,ajk.  \f/;toe>«,  xovis?  to  tK>q^  , 


Xiiuto'  to'  to  tod  OQ  ■-..losmt 


♦U^*^  ^tovto  tto’l  to.'X^^' 'aoxod'^ ©d  W ©xft  ttoirf-attoltd'.  rii'a©®'?? 


ffvo^ia  ai«vIiKMi:  o^l3P  ,cot#o*txrt  ■xeshsW  ©crwtf  o<f  i'aad'1^ 

,lCto#id  .at  '|?atooiori9i&'  .c^oatWi'  to"  to  a to  ia  ^ooXitoit’  to 

oa -upn^xQdv  *;  do«n<i»3iBi  to  .tort®#'  Xan-Jsxlitf 

alto  -iaJde-i# , todo  toast##®-  #«f.  yiwa  16.  aoi.t3HF^r''i 

m «l  HOtotolA  to  ,,iioWdwtft  tod*  to  adi:lrttt#<f-d#d5i''to  jj 


«*  lS.i5  #t  to#^m  ntJifot  to  6^  floitoo#tJ}i|ft  wt  #r*tos  to  * L « 
^ attot  , dilJ-  tuiiA  .ai  :3i#irwiR  , #to  ti>t  5aqoX#v#ift . ; -i- 

'.:##'!/!(  -ato^Kta'-ti^tox' to,  ^edJfetJUJtai^j^to  ^ 

-.  . - '‘^  '"  . ^ 

- ''ur. ' IB 


meeting  the  basic  premises  of  that  philosophy  and  such  allocation  appears 
reasonable. 

In  the  tabulation  that  follows,  the  basic  elements  utilized  in 
the  development  of  the  80-20  relationship  are  set  forth. 


River  Basin  Allocation  of  Joint  Costs:  (Annual) 


Item 

1 - Benefits  - Gross 

2 - Alternate  Costs 

3 - Benefits  Limited  by  lesser  of 

Items  1 and  2 

h - Specific  (Separable)  Costs 

5 - Remaining  Benefits  (Item  3 * 

6 - Per  cent-Relationship  (Item  5) 

7 - Percentages  used 

8 - Allocation  of  Joint  Costs 

9 - Add  Specific  Costs  (Item  4) 

10-  Total  Annual  Costs  (Items  8 

plus  9) 

Discussion: 


Power 

Water 

Total 

Trhousands  of  Dollars) 

4600 

3850 

8450 

4640 

4426 

9066 

4600 

3850 

8450 

2477 

3321 

5798 

2123 

529 

2652 

Qo,lfo 

19-9io 

100. 0/o 

Soio 

20$ 

lOO^o 

1445 

361 

1806 

2477 

3321 

5798 

3922 

3682 

7604 

Each  of  the  elements  entering  into  the  allocation  will  now  be 
briefly  discussed. 


Benefits  - Gross: 


Power  Supply  Benefit: 

The  4,600,000  dollars  for  Power  is  intended  to  represent  the 
gross  primary  power  benefit  to  the  users  of  project  power  service.  It 
has  been  measured  by  the  approximate  cost  to  the  users  of  the  City's 


service  of  an  alternate  power  delivery  that  would  most  probably  be 
utilized  in  the  absence  of  Hetch  Hetchy  service.  In  the  instant  case,  the 
alternate  service  assumed  is  that  from  Pacific  Gas  and  Electric  Company, 
except  for  the  service  supplied  to  the  Irrigation  Districts.  In  order 
to  utilize  the  most  conservative  approach  for  the  latter,  it  has  been 
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assumed  that  the  District's  wholesale  purchases  would  he  made  from  the 
Bureau  of  Reclamation.* 

Appendix  A-4  shows  the  increases  in  present  revenue  hy  the 
different  classes  of  service  that  are  estimated  to  take  place,  as  well 
as  the  basis  of  the  estimates. 

The  over- all  figures  are  as  follows: 

Present  project  revenue  - adjusted  basis  $4,043,626 

Estimated  increase  on  alternate  supply  - 13*8^  336,474** 

Total  $4,600,100 

Water  Supply  Benefit: 

The  Water  Supply  benefit  of  $3,850,000  is  viewed  as  a much  less 
definitive  estimate.  To  say  what  an  alternate  water  supply  for  a large 
metropolitan  area  such  as  San  Francisco,  of  the  same  quality  and  water 
availability,  would  cost  is  viewed  as  quite  speculative. 

For  purpose  of  this  study,  costs  and/or  charges  made  for  other 
projects  have,  in  part,  been  reviewed  - particularly  those  of  the  East 
Bay  Municipal  Utility  District  and  of  the  Metropolitan  Water  District  of 


* The  rate  used  is  predicated  on  that  charged  the  Sacramento  Municipal 
Utilities  District.  If  resale  schedule  "R"  of  Pacific  Gas  and 
Electric  Company  were  used,  the  annual  billing  would  be  approximately 
450,000  dollars  higher.  If  a 10  per  cent  discount  be  assumed,  that 
billing  would  be  more  than  340,000  dollars  higher  than  from  the 
Bureau.  Studies  show  that  the  ”R"  rate  is  below  Pacific  Gas  and 
Electric ' s cost  to  serve . No  consideration  has  been  given  to  possible 
additional  costs  arising  from  the  necessity  to  build  connecting 
facilities  by  the  Irrigation  District  to  secure  the  Bureau's  delivery, 
nor  whether  power  deliveries  would  be  available  to  the  District  from 
the  Bureau. 

**  From  Appendix  A-4,  the  $556,481  is  brought  forward  and  rounded  off  to 
$556,474,  so  an  even  total  of  $4,600,100  results  as  per  above 
tabulation. 
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Southern  California  - and,  of  course,  the  costs  of  Hetch  Hetchy 
Project  itself. 

The  revenue  per  acre  foot  realized  from  the  Hetch  Hetchy  Water 
sales  for  the  last  four  years  is  as  follows: 

Sales  And  Water  Revenue 


Period 

Hetch  Hetchy 
Water  Revenues 

Recorded 
Deliveries 
(Acre  feet) 

Revenue 
Per  Acre 
Foot 

1951  - 52 

$3,445,250 

68, 527* 

$50.27 

1952  - 53 

3,545,590 

68,765* 

51.56 

1953  - 5“t 

3,545,590 

101,556 

34.91 

1954  - 55 

4,030,000 

118,000  Est'd 

34.15 

These  amounts,  on  an  acre  foot  basis,  are  higher  than  the  cost 
analysis  of  the  East  Bay  Municipal  District  showed.  They  are  generally 
higher  than  other  comparable  water  costs  acquainted  with,**  However,  no 
two  costs  are  necessarily  entirely  comparable.  An  adequate,  acceptable, 
and  economically  feasible  water  supply  is  not  something  that  a plant  can 
be  built  to  produce  - as  is  the  case  of  providing  an  alternate  electric 


* Water  deliveries  are  viewed  as  low.  Yearly  deliveries  may  vary 
sharply  from  "normal”  due  to  the  character  of  the  water  year  and  the 
production  from  Non-Hetch  Hetchy  sources,  as  well  as  because  of  work 
being  done  on  pipe  lines  and  tunnels.  Large  terminal  storage  permits 
relatively  large  annual  variations , The  system  now  has  an  approxi- 
mate peak  day  through  capability  of  l60  million  gallons.  With  an 
annual  delivery  of  100,000  acre  feet,  or  32,585  million  gallons,  the 
annual  load  factor  would  be  but  55*8  per  cent.  At  such  a delivery, 
for  the  fiscal  year  1952-53#  all  water  releases  to  the  Irrigation 
Districts  could  easily  have  been  met  and  the  drop  in  terminal  storage 
which  took  place  would  have  been  lessened. 

**  Some  wholesale  delivery  costs  in  the  San  Diego  area  are  substantially 
higher. 
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supply. 


It  is  the  view  that,  for  the  period  of  the  study,  an  equivalent 
water  delivery  of  100,000  acre  feet  would  he  reasonable  and,  at  a cost  of 
$38.50  per  acre  foot,  there  would  result  a gross  revenue  benefit  of 
$3,850,000  for  the  Water  Supply. 

Alternate  Cost  For  Power  Delivery: 

Under  Item  2,  Alternate  Costs,  the  amounts  shown  represent  the 
estimated  annual  costs  of  the  operation  of  alternate  projects  built  in 
the  same  time  period  as  the  Moccasin  Power  Plant  (1924-25),  but  operated 
at  the  level  of  the  1952-53  costs. 

Appendix  A- 5 shows  the  estimate  of  the  costs  of  a Steam 
Electric  generating  plant*,  built  in  the  vicinity  of  Newark,  with  the 
capacity  of  Hetch  Hetchy's  own  power  system.  In  order  to  minimize 
changes  in  existing  system  layout,  plant  facilities,  and  capability,  the 
same  wheeling  arrangement  for  the  movement  of  the  energy  from  Newark  to 
load  centers  is  maintained.  As  the  Table  referred  to  shows,  the  estimate 
provides  for  an  investment  cost  of  $100  per  Kw  for  the  main  station  and 
with  the  sub-transmission  and  step-up  substation,  a total  cost  of  $113.75 
per  Kw  - or  a total  investment  of  $9,100,000  for  a station  capacity  of 
80,000  Kw.  A net  efficiency  of  465  kilowatt  hours  per  barrel  of  fuel  oil, 
with  oil  at  $1.90  per  barrel,  has  been  used. 

The  total  annual  costs  developed  for  517,000,000  kilowatt  hours 
delivery  at  Newark  are: 


* It  has  been  assumed  that  a steam  plant  at  Newark  could  be  operated 
at  less  cost  than  a single  purpose  hydro  plant  on  the  Hetch  Hetchy 
system. 


- 28  - 


mr  t -. 


' ' •'  .'CX< 

, ■ ' ' - :'  ' ' **/'  ' ■ r ' ' 

:)tmLerlitpp  -fia'  *0  Aol-se^' v*ifY  90i:0  •tl  ; 


H 


. ii-  (to;  ^im  nyO^^^l  'k»  i;iiik3;X^ 

, ,,,^ , ^ 

T»  ««w!»v3Tr  1 ^J'oo'k  O1^o0'V'l^9 

. tlbrKfviJ|fla  i 

’ei^4a«Ojaiv'  t'«t)f^oO ’' *S’ 

, i2i'-(>ilifcf iW'jaj!n''0ifXJ&'' 1x>'' 'iwW  Xsmmm 

t6W6*J  sKijf'  nM«^ 

,.''''  ' ''  '.■■"■  .■•  ' ■ '"  ' . '*  ' :.  ■■  ..'^10^ 

^■  V ; ^'v  , ' : ' ■ .aiif,8dy  lO' 

p \ ^''  00^' 0f'  io  0mXftp^  90'.  I5iih><i«  t;-A, 

'■  ■ '^fc;"'  . ' ' . 

'Mt'0Xw..  siHim/it  yt* •xtXn.XHt,  ''^i 
"'  r ' ‘ ‘'= . ' '■.  r'fv--  ' JS 

,,  ' ■‘'  , ’t9b^Q;4Z  ,«»:»{fcnet  l.W5q  (T^ , MSB,  1)0 

' \ -w,.  ■ -.  '•  : • ^ ' ''***■ 

M'  tt^ixtcto|383  fuie  ^^k9iHSt01  ;tmlq  4i 

0 4^-^n ,, l)d  ^stottvc^  wt'^iaojafi^wso^'  • 

'oiiifflijtw  mH3  h0.0i%pi‘  oXW'  8,4  yhmX0tiim  0 

' , fcti#  oo00b  aim  o4^^'t^-)^'^’Sw;5',<KDut|^  v">h 

.,  , > , ^"\  ‘ ■ ' r.,  " 'V  ’ , -M 

100' 4:  /id-iw  , 

' ■'  '■ ' ' ; '■■■'■'4^, 

•to  -^flOX^ad'a  TO^^OO^tOOtt^^,  ^ 

„ Xmn  lo  I0s0d  ye>  ^m,A' ' .wi.  oOP^tOgg^ 

aocKf  8flj(J  tXt*ryMfj  iio-  nSxwJ  j 

(mort,,  t!Tinw^.bfV;6dbvP^  Ovtcoa  Xbwi««kX«W  «a<^ 

: '',v'  ' jiwA  i'zstfsH  tl'4  piwii* 


immiWfO  0 ,»  '•std,  it 

XM»I^  d00  Mi' ji»i|j.a.lV  m aMi  $m9  a«.«X  .f 

, '.:■ ',  ' .mmK*  ' 

:,';'^-9«-  .fi 


Total  annual  costs  for  plant  $3>l60,000 

Purchase  of  supplemental  kilowatt  hours  (present)  253*000 

Wheeling,  rental.  General  & hilling  expense 

(present)  1,2275000 

Total  Indicated  annual  costs  from  alternate 

power  source  640,000 

This  alternate  steam  plant  annual  cost  of  $4,640,000  compares 
with  $4,600,000  - termed  the  Gross  Benefit  which  represents  the  indicated 
cost  of  the  present  power  service,  supplied  fim  the  most  likely  present 
available  source,  now  supplied  by  the  Hetch  Hetchy  Project  for 
$4,044,000.*  The  most  likely  present  available  alternate  soiirce  is 
Pacific  Gas  and  Electric  for  all  service  except  that  sold  to  the  Irriga- 
tion Districts  and,  for  the  latter,  the  purchases  are  assumed  to  be  made 
from  the  Bureau  of  Reclamation. 

Alternate  Cost  for  Water  Delivery; 

The  alternate  cost  for  the  Water  delivery  is  based  on  a 
single  purpose  water  development  wherein  the  present  system  is  utilized, 
except  for: 

1 - The  investment  and  associated  cost  due  to  raising 

of  O'Shaughnessy  Dam,  which  is  omitted. 

2 - The  18.8  miles  of  Mountain  tunnel  has  been  considered 

replaced  by  a 6.4  mile  tunnel  of  the  same  size  and 
gradient  that  extends  in  a straight  line  from  a new 
diversion  dam  to  the  intake  of  the  Foothill  tunnel. 

3 - A diversion  dam  on  the  Tuolumne  River,  500  feet  above 

the  mouth  of  the  North  Fork  of  the  same  River  is 
built.  The  crest  is  at  elevation  963  - the  present 
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* Per  Appendix  A-4, 
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water  sui‘face  of  the  River  is  at  elevation  850.  The 
water  surface  of  the  pool  above  the  dam  is  at  elevation 
953  - giving  a free  board  of  10  feet.  The  invert  at 
the  intake  to  the  existing  Foothill  timnel,  where  deliv- 
ery would  be  made,  is_  at  elevation  88l  feet.  Appendix 
A-6,  gives  further  information  and  a summary  of  the 
investment  and  annual  costs  involved. 

From  Appendix  A-6,  the  investment  developed  is  89,146,000 
dollars,  and  an  annual  cost  of  4,426,000  dollars  results  for  the  opera- 
tion of  this  single -pvirpose  project.  This  is  at  the  rate  of  over  44 
dollars  an  acre  foot  for  the  test  year,  and  is  higher  than  the  estimated 
benefits  of  38.50  dollars  per  acre  foot,  or  a total  of  3,850,000  dollars  - 
and  hence  drops  out  - as  the  costs  cannot  exceed  the  benefits  derived. 

Before  passing  to  the  next  subject  in  the  Cost  Allocation 
development,  this  alternate  single-purpose  water  development  is  not 
represented  as  being  the  cheapest  one  that  could  be  developed.  It  is 
viewed  as  only  one  of  several.  A lower  cost  single  purpose  project 
could  possibly  be  developed.  However,  if  the  water  were  carried  in  the 
open  river  channel  further  down  stream  without  the  benefit  of  the 
protection  of  higher  cost  tunnel  waterways,  problems  of  contamination 
and  water  right  control  would  arise,  which  is  viewed  as  beyond  the  scope 
of  this  study. 

It  would  be  expected  that,  if  the  multiple -purpose  project 
were  economically  feasible,  its  combined  cost  would  be  lower  than  the 
sum  of  the  separately  constructed  individ\oal  projects.  The  costs  so 
work  out.  As  has  been  previously  stated  in  the  case  of  the  Power 
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function,  the  alternate  cost  of  steam  plant  delivery  is  hut  slightly 
higher  than  the  estimated  level  of  revenue  that  could  he  charged.  How- 
ever, since  the  alternate  steam  plant  costs  are  higher,  such  costs  are 
not  controlling  and,  therefore,  the  costs  of  seciiring  the  same  service 
from  an  existing  alternate  service  (Pacific  Gas  and  Electric  Company) 
are  used  as  a measure  of  the  Gross  Power  Benefits  under  Item  3 In  the 
River  Basin  allocation  of  Joint  Costs,  on  the  previous  page. 

Specific  Pro.lect  Costs; 

Item  4,  "Specific  Project  Costs"  represents  those  annual  costs 
that  have  been  Identified  as  applicable  to  each  of  the  Power  and  Water 
functions,  and  are  exclusive  of  the  costs  that  are  common  to  both  - i.e., 
the  Joint  Costs. 

Specific  Project  Costs  have  previously  been  summarized  and 
include  the  interest  component  at  4^  on  the  net  capital  investment,  and 
all  other  expenses  of  operation.  The  totals  developed  are: 

Power  Water  Total 

Specific  Costs  $2,477,428  $3,320,762  $5,798,190 

These  amounts,  rounded  off  to  the  nearest  thousand,  have  been 
carried  forward  as  Item  4 in  the  tabulation  of  River  Basin  Allocation  of 
Joint  Costs. 

Remaining  Benefits  and  Allocation  Percentages: 

As  the  title.  Item  5 indicates,  it  is  the  difference  between 
the  Gross  Benefits,  Item  3,  euad  the  Specific  Costs,  Item  4,  which 
results  in  the  remaining  and/or  net  benefits. 

It  is  this  relationship  between  the  remaining  benefits  of  the 
two  functions  from  which  the  allocation  percentages  are  derived. 
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The  percentages  developed  are; 


8oi>  of  the  Joint  Costs  to  the  Power  Function;  and 
20^  of  the  Joint  Costs  to  the  Water  Fimction. 

Allocation  Of  Joint  Costs; 

The  Joint  Project  Costs  that  have  been  developed  and  that  are 
deemed  common  to  "both  Power  and  Water  are; 


Joint  Costs 

Project  Expenses  (Appendix  A- 2a)  $ 6o8, 5^4 

Interest  at  hi  on  $29,942,371*  1,197,693 

Total  $1,806,239 

Under  Item  8,  the  Joint  Costs  are  separated  by  an  allocation 
of  80  per  cent  to  Power  and  20  per  cent  to  the  Water  function. 

Total  Annual  Costs; 

The  Joint  Costs  under  Item  8 are  added  to  the  Specific  Costs 
(Items  4 and  9)  from  which  the  total  Annual  Costs  for  each  of  the  two 
Divisions  are  developed.  These  are; 

Power  Water  Total 
(Thousands  of  Dollars ) 

Total  Indicated  Annual  Costs 

with  interest  at  4^  3922  3682  76o4 

In  the  next  Chapter  on  Earning  Position,  costs  do  not  include 
a 4 per  cent  interest  rate  - rather,  the  actual  rate  of  return  is  first 
developed  under  present  revenues  and  subsequently  total  costs  are  set 
up  which  include  selected  rates  of  return.  In  all  instances,  however. 
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Average  Plant  Capital  - Joint  $36,891,88? 
Average  Depreciation  Reserve  - Joint  (6,949,316) 
Average  Ifet  Jointly  used  Capital  $29, 942, 3?1 
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all  costs  assigned  to  the  Pover  Division  carry  an  80  per  cent  allocation 
of  both  the  plant  capital  and  expenses  for  the  Joint  cost  component. 

The  next  Chapter  on  Earnings  will  further  demonstrate  the 
justification  of  the  River  Basin  allocation  fundamental  that  cost 
assignments  cannot  exceed  the  cost  benefits  - if  a project  is  to  survive 
from  an  economic  standpoint. 
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CHAPTER  III 

EARHIHG  POSITION  OF  KETCH  HETCHY  POWER  AMD  WATER  PROJECT 
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CHAPTER  III 


EARNIKG  POSITION  OF  HETCH  HETCHY  POWER  AMD  WATER  DIVISIONS 


In  this  Chapter,  the  financial  results  of  operation  are  developed. 

The  revenues,  expenses  of  operation,  and  capital  amoimts  are  hrough-' 

forward.  These  may  he  set  down  as  follows,  for  the  adjusted  1952-53  year: 

Rate  of  Earnings  under  Present  Charges  for  Sesrvice: 

Items  Reference  Power  Water  Total 

Appendix 

Gross  Revenues;* 


S.  F,  Municipal 

A- 4 

$2,169,717  $ $ 

Irrigation  Districts 

A-4 

559,628 

Commercial  Loads 

Rivercank  & Permanente  Cement 

A-4 

1,244,203 

Other  Revenues  from  kilowatt  hour 

sales-including  Kaiser  Aluminum 
Wholesale  Water  Revenue 
Total  Revenues 

A-4 

70,078* ** 

3,545,675*** 

4,043,626  3,545,675  7,589,301 

Less  Other  Revenues  - 

credited  to  expenses 
Net  Revenues  from  Sale  of  Energy 

A-4 

70,078  70,078 

3,973,548  3,545,675  7,519,223 

* The  Hotch  Hetchy  Project  had,  in  addition,  non-operating  revenues  in  the 
amount  of  $62,599  during  the  fiscal  year  ending  June  30,  1953  - resulting 
in  a total  return  of  4,o4fo, 

**  As  shown  in  Appendix  A-4,  the  $70,078  is  an  adjusted  revenue  for  the 

sei-vices  rendered  Kaiser  Aluminum,  for  the  limited  sales  made  in  Tuolumne 
Coxanty,  and  for  any  revenue  received  from  diamp  deliveries  made  hy  Hetch 
Hetchy  to  Pacific  Gas  and  Electric. 

As  initially  stated  in  Chapter  I,  Kaiser  Aluminum  is  an  assigned  load 
from  Pacific  Gas  and  Electric,  The  service  is  subject  to  curtailment 
under  certain  conditions  and,  because  of  this  fact,  the  rate  charge  is 
lower  than  for  other  power  loads  that  are  serviced  on  a "firm"  basis. 

In  the  Cost  Study,  as  shown  in  the  above  tabulation,  system  revenues  have 
been  reduced  by  the  $70,078  received  from  these  services,  and  expenses 
credited  with  a like  amount.  By  this  treatment,  the  assumption  is  made 
that  revenues  and  costs  are  offsetting. 

In  Chapter  IV,  full  cost  assignments  are  made  to  the  Kaiser  Aluminum  load 
to  test  whether  revenues  are  sufficient  to  cover  costs  of  providing  the 
service.  The  analysis  shows  that  it  is, 

***  Per  Income  Statement  for  the  fiscal  year  ending  June  30,  1953. 
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Items 

Reference  Power 

Water 

Total 

Appendix 

Revenue  Deductions: 

Production 

B-1 

$ 613,136 

$ 79,655 

$ 692,791 

Transmission 

B-1 

236,494 

63,037 

299,531 

Distribution 

B-1 

950,173 

195 

950,368 

Commercial 

B-1 

14,000 

- 

14,000 

Administrative 

B-1 

& General 

B-1 

263,470 

87,823 

351,293 

Depreciation 

B-1 

584,414 

1,125,925 

1,710,339 

Taxes  & Fees 

B-1 

32,220 

18,020 

50,240 

Total  Revenue  Deduction  B-1 

2,693,907 

1,374,655 

4,068,562 

Credit  - Other  Revenue 

deductions 

A-4 

70,078 

70,078 

Net  Revenue  Deductions 

2,623,829 

1,374,655 

3,998,484 

Net  Revenue  (Gross  less  Deductions)  1,3^9# 719 

2,171,020 

3,520,739 

Rate  Base 

B-2 

31,033,000 

57,760,000 

88,793,000 

Rate  of  Return 

4.35^ 

3.76^ 

3.97^0 

Any  examination  of  the  costs  will  show  that  the  Water  Supply 
function  has  relatively  small  direct  operating  costs  but,  due  to  the  large 
capital  investment  in  water  conduits  and  reservoirs,  the  depreciation  and 
interest  components  increase  these  very  materially  - which,  in  turn,  calls 
for  a much  larger  net  revenue  than  the  Power  function  in  order  to  service 
the  debt.  Due  to  this  fact,  under  the  net  benefit  theory  of  River  Basin 
allocations,  a major  portion  of  the  Jointly  Used  facilities  is  allocated 
to  the  Power  function.  Under  the  straight  line  method  of  depreciation 
accoimting,  as  more  of  the  plant  capital  is  written  off,  the  earning  posi- 
tion of  the  Water  function  will  improve  faster  than  the  Power  and  eventually 
the  carrying  charges  on  the  net  capital  invested  in  the  Water  function  will 
become  very  small.  However,  such  a period  is  a long  way  in  the  future  and 
is  dependent  upon  rate  of  growth  of  plant  additions.* 


* This  reduction  in  net  plant  capital  \t±11  be  off-set,  in  part,  by  new 
plant  additions  as  water  facilities  are  enlarged  to  increase  the 
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Net  and  Gross  Revenue  Requirements  under  Higher  Returns : 

One  ceiling  as  to  a practical  upper  limit  on  earnings  for  the 
Power  Division  would  be  that  resulting  from  revenues  received  at  competi- 
tive rate  levels  Using  this  standard  as  developed  in  Appendix  A-4,  a 
gross  revenue  of  $4,600,000  could  be  expected  which  would  yield  a return 
of  6.l4^.**  This  would  call  for  an  increase  in  customer  rates  of  approx- 
imately $556,500  annually,  or  l4.0^. 

Any  number  of  combinations  of  customer  rates  could  be  estab- 
lished that  would  yield  rates  of  return  ranging  from  the  present  4.35^ 
to  the  ceiling  return  of  6.l4^  for  the  Power  Division. 

The  following  tabulations  show  the  net  revenues  for  both  Power 


(Continued  from  previous  page); 

delivery  capability  of  the  Hetch  Hetchy  Water  System,  Inasmuch  as  the 
Power  f inaction  will  likewise  be  expanded,  the  over-all  impact  cannot  be 
stated  at  this  time.  However,  the  basic  principle  is  believed  as  stated. 
Consideration  may  also  be  given  to  a lesser  rate  of  write-off  through  a 
decrease  in  the  depreciation  accrual  rates,  as  many  plant  facilities  will 
be  fully  depreciated  in  a relatively  few  years,  yet  their  service  life 
will  extend  far  into  the  future. 


* The  $556,500  annual  system  increase  in  revenues,  from  Alternative  Sources 
of  delivery  includes  the  very  low  revenue  power  from  the  Bureau  of 
Reclamation  for  service  to  the  Irrigation  Districts.  As  shown  in 
Chapters  IV  and  V that  follow,  such  assumed  source  of  pxirchase  will 
yield  a revenue  lower  than  the  indicated  costs  of  delivering  Hetch  Hetchy 
energy  to  the  Districts,  Revenues  for  deliveries  \mder  the  Raker  Act 
(Section  9 (i))are  interpreted  as  being  based  upon  costs.  In  other 
words,  a statutory  requirement  must  necessarily  be  given  consideration 
in  fixing  the  price  at  which  electric  energy  is  sold  to  the  Districts. 


Gross  revenue  - present  rates 
Increase  to  bring  to  competitive  level 
Gross  revenue  under  competitive  rates 
Less  revenue  credit 
Gross  revenue  - net 

Less  revenue  deductions 
Net  revenue  for  return 
Rate  Base 
Rate  of  Return 


$4,043,626 

556,474 

$4,600,100 

70,078 

$4,530,022 

2,623,829 

$1,906,193 

$31,033,000 

6.l4/a 
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and  Water  at  selected  rates  of  retiim  falling  within  this  range.  Increases 


in  gross  revenues  are  also  presented: 


Power 

Water 

Total 

$ 

Net  Revenue  Realized 

1, 31*9, 719 

2,171,020 

3,520,739 

Net  Revenue  at  4,5^ 

1,396,480 

2,599,200 

3,995,680 

3*0i 

1,551,650 

2,888,000 

4,439,650 

1,706,810 

3,176,800 

4,883,610 

3-lio 

1,768,880 

3,292,300 

5,061,180 

6,  of 

1,861,980 

3,465,600 

5,327,580 

e,ik<fo 

1,906,193 

- 

- 

Increases  in  Gross  Revenue  Amount 

Amount  fo 

Total 

to  yield  4.5^ 

46,766 

i72 

428,180  12.1 

^7^7940 

3.0fo 

201,930 

5.1 

716,980  20.2 

918,910 

12.2 

3.3fo 

357,090 

9.0 

1,005,780  28.4 

1,362,870 

18.1 

3.lfo 

419,160 

10.5 

1,121,280  31.6 

1,54o,44o 

20.5 

6.0^ 

512,260 

12.9 

1,294,580  36.5 

l,8o6,84o 

24.0 

6,lki 

556,470 

14.0 

- 

- 

Due  to  the 

much  larger  capital  base  for  the  Water  Supply  Div- 

ision,  the  dollar  increase  for  that  Division  is  substantially  greater  than 
for  the  Power  for  a specified  higher  rate  of  retiarn.  Likewise,  the  per- 


centage increases  in  relation  to  gross  revenue  are  substantially  higher. 
Normally,  the  furnishing  of  a water  supply  to  a metropolitan  area  would  be 
viewed  as  a more  stable  function  than  a similar  marketing  of  power  supply. 
Hence,  a higher  rate  of  return  would  probably  be  accorded  the  power  function 
to  compensate  for  the  greater  financial  risk  involved.  For  this  reason,  a 
return  greater  than  6.0^  is  not  included  for  the  Water  Supply  Division. 
Interest  and  Bond  Redemption  Requirements: 

From  the  net  revenue  earned,  the  bond  interest  must  first  be  met. 
The  balance  of  the  net  earnings  become  a part  of  eaitied  surplus  from  which 
capital  additions  could  be  made  but,  more  than  likely,  the  balance  will  be 
used,  in  part,  to  pay  for  the  redemption  of  outstanding  bond  Issues, 
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A schedule  of  bond  interest  and  redemption  requirements  is 
maintained  by  the  Department.  Even  though  costs,  as  developed  in  this 
Study,  are  exclusive  of  an  allowance  for  bond  redemption,  nevertheless 
the  dollars  required  to  meet  this  obligation  arise  from  the  Power  and 
Water  Division  operations.  These  requirements  are  not  separated  as  be- 
tween Water  and  Power.  The  amounts  in  question  for  a three-year  period 
are: 


Year  Interest 


Redemption 


Total 


1952- 53  $1,787,239 

1953-  5i^  1,706,321 

195^-55  1,572,251 


$3,1*69,000  $5,256,239 

3,5'*l*,0OO  5,250,321 

4,102,000  5,674,251 


The  interest  requirement  for  1952-53  is  $1,787,239  (exclusive 


of  that  charged  to  construction  and  capitalized)  and  compares  with  a 


net  Indicated  revenue  from  earnings  of  $3,520,739*  This  leaves  a balance 
of  $1,733,550  which  could  be  applied  to  the  bond  redemption  of  $3,469,000. 


Thus,  half  the  monies  to  care  for  the  bond  retirement  must  come  from 


other  sources.  In  this  case,  it  would  appear  that  the  only  other  source 
would  be  the  utilization  of  depreciation  accrual  monies  (i.e.,  the  amount 
of  depreciation  accruals  in  excess  of  the  current  retirements*) . 


This  is  common  practice  in  municipal  operations,  but  it 
necessarily  means  that  future  bond  issues  will  be  required  to  repay  the 
depreciation  monies  so  used  when,  in  the  future,  large  plant  replacements 


* If  the  Power  and  Water  portions  be  separated  out  on  the  respective 
relationships  of  the  total  plant  investments  - 36.8^  would  go  to 


Power,  and  the  balance  to  Water  - Thus: 
(Year  1952-53)  Power 

Interest  $ ^57,525 

Redemption  1,276,245 

Total  1,933,770 

Present  Net  Revenue  1,349*719 
Deficiency  584,051 


Water 

$1,129,714 

2,192,755 

3,322,469 

2,171.020 

1,151,449 


Total 

$1,WI239 

3,469,000 

5,256,239 

3,520,739 

1,735,500 
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become  necessary,  imless  earnings  have  grown  sufficiently  to  accomplish 
the  same  purpose. 

Smnmary  c 

In  simmation,  this  Chapter  has  developed  for  the  Project  as 

a whole: 

1 - the  rate  of  earnings  under  present  rates  and  revenue; 

2 - the  magnitude  of  the  possible  rate  increase  to  yield 

a stated  rate  of  return  with  the  revenue  involved;  and 

3 - the  over-all  financial  requirements  of  both  the  Power 

and  Water  Divisions. 

This  completes  this  part  of  the  study. 

The  next  phase  of  the  study  is  limited  to  the  Power  Function. 
It  will  be  the  purpose  of  this  last  part  of  the  Study,  made  up  of  two 
Chapters,  to  break  down  the  total  costs  of  operation  as  between  the 
different  classes  of  service,  and  lastly  to  determine  what  system  of 
rates  and  charges  will  be  required  to  produce  the  over-all  revenue 
requirements  deemed  appropriate. 
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CHAPTER  IV 


COST  ALLOCATIONS  TO  CLASSES  OF 
POWER  SERVICE 


In  this  Chapter,  annual  costs  as  developed  for  the  Power  Division 
as  a whole  (Chapters  II  and  III),  are  further  analyzed  and  are  allocated  to 
the  many  different  classes  and  customer  groups  that  are  supplied  with 
electric  service  by  the  Hetch  Hetchy  Power  System.  In  many  respects,  this 
phase  of  the  work  may  be  considered  the  heart  of  the  analysis  and  one  of 
primary  importance,  as  it  reveals  indicated  costs  of  providing  the  electric 
service  to  each  of  the  customer  groups.  These  developed  costs  thus  become 
available  and  provide  one  of  the  important  standards  or  guides  that  may  be 
used  as  one  basis  in  fixing  the  level  of  customer  rates. 

Need  of  Cost  Allocations; 

Hetch  Hetchy  production,  transmission,  and  distribution  facilities 
are  not  dedicated  to  any  one  customer  or  individual  group  of  customers,  but 
are  used  jointly  in  varying  degree  by  all.  For  this  reason,  it  becomes 
necessary,  in  a study  of  this  nature,  to  allocate  the  cost  of  such  services 
between  customers  or  groups  of  customers  in  accordance  with  the  use  made  by 
each  of  these  groups. 

Basis  of  Cost  Allocations: 

Capital  and  annual  costs  are  first  broken  down  into  three  compon- 
ents, namely: 

1 - Demand 

2 - Commodity 

3 - Customer 
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Briefly,  it  may  be  said  that  the  objective  is  to  assign: 

To  Demand  - those  costs  that  are  influenced  by  the 
rate  of  customer  use; 

To  Commodity  - those  costs  that  are  influenced  by  the 
volume  of  customer  use;  and 
To  Customer  - these  costs  that  are  influenced  by  the 

number  of  customers,  their  location,  and 
the  minimum  size  of  service. 

Cost  Allocation  Theories ; 

It  is  the  intention  to  assign  costs  to  the  different  classes 
essentially  on  the  basis  of  class  use  as  represented  by  demands  imposed 
and  kilowatt  hours  consumed. 

Generally,  customers  and  customer  groups  impose  varying  degrees 
of  demand,  which  are  expressed  in  kilowatts,  and  likewise  varying  degrees 
of  hours  of  use  - expressed  in  kilowatt  hours.  The  expression  of  average 
use  as  a percentage  of  maximum  use  is  commonly  spoken  of  as  the  load  factor. 
The  use  of  the  load  factor  may  become  a helpful  tool  in  cost  allocations 
procedures.  It  is  so  viewed  and  used  in  this  Study. 

For  the  adjusted  year,  the  system  demand  is  approximately  69  per 
cent  of  the  maximum  coincidental  system  demand  - i.e.,  the  load  factor  is 
69  per  cent.  For  each  kilowatt  of  system  capacity,  69  per  cent,  on  the 
average,  is  utilized  in  the  generation,  transmission  and  distribution  of 
kilowatt  hours;  while  the  remaining  3I  per  cent  of  the  system  capacity  is 
employed  in  meeting  system  demands  above  the  average. 

In  the  allocation  of  the  system  demand  and  commodity  charges  as 
between  the  different  classes  of  service,  the  load  factor  method  is 
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further  brought  into  use  in  that  (l)  the  commodity  costs  are  allocated 
on  the  basis  of  kilowatt  hours,  or  average  demand;  and  (2)  the  demand 
charges  are  assigned  on  the  basis  of  demands  in  excess  of  the  average. 

Other  methods  of  demand  allocation  have  also  been  explored  for  some  of  the 
more  important  non-municipal  loads. 

The  Customer  Cost  allocation,  in  a system  of  this  nature,  must 
primarily  account  for  the  investment  and  annual  costs  associated  with  the 
service  and  metering  facilities  for  those  customers  served  directly  from 
transmission.  For  other  customers,  a similar  treatment  has  been  accorded 
after  taking  into  consideration  the  distribution  facilities  involved.  It 
may  be  well  also  to  observe  that,  where  the  number  of  customers  are  rela- 
tively few,  and  where  the  use  per  customer  (per  meter)  is  high,  such  as 
in  the  railway  service  or  resale  to  the  Irrigation  Districts,  the  customer 
component,  while  larger  in  amount  than  for  a Lighting  customer,  yet  this 
dollar  amount  is  exceedingly  small  in  relation  to  the  other  costs  of 
Demand  and  Commodity  and,  hence,  becomes  quite  a secondary  factor  in  the 
over-all  cost  assignment. 

Special  Features; 

As  a result  of  the  Raker  Act  and  the  various  Commercial  Agreements 
to  which  the  City  is  a party,  certain  priorities  must  be  observed,  namely: 

A - Priorities  as  to  use  of  power  deliveries  from  the  Ketch  Hetchy 

Project.  The  order  of  priority  is; 

1 - Municipal  Loads  of  City  and  County  of  San  Francisco 

2 - Modesto  and  Turlock  Irrigation  Municipal  Loads 

3 ” Permanente  Cement  Company 

4 - Kaiser  Aluminum 
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5 - Riverbank  Ordnance  Plant 
B - Priorities  as  to  Supplemental  Power  Purchases 

Supplemental  power  purchases  from  Pacific  Gas  and  Electric  by  the 
City  to  make  up  for  deficiencies  in  Hetch  Hetchy  deliveries  to  supply  the 
power  requirements  of  Customers  served  by  the  City  are  required  to  be 
assigned  and  charged  foi  in  the  reversed  order  of  priority  in  reference  to 
Hetch  Hetchy  deliveries  - namely,  in  this  order: 

1 - Riverbank  Ordnance  Plant 

2 - Kaiser  Aluminum 

3 ” Permanente  Cement 

^ ~ Modesto  and  Turlock  Irrigation  Districts 
5 - Municipal  Loads  of  City  and  County  of  San  Francisco 
In  the  cost  allocation  analysis,  the  priority  requirements  noted 
have  required  that  the  Project's  own  deliveries  be  identified  and  kept 
separate  both  as  to  kilowatt  hours  and  costs,  and  that  Supplemental  Pur- 
chases be  assigned  to  the  Customers  responsible  for  such  purchases. 

C - Priority  Status  of  Kaiser  Aluminum  as  an  Interruptible  Load: 

In  this  study,  service  to  Kaiser  Aluminum  is  treated  as  subject 
to  interruption,  as  provided  under  the  contract  with  Pacific  Gas  and 
Electric  Company*.  Because  of  this  condition,  it  has  been  accorded 


■xThis  is  one  of  three  customers  assigned  by  Pacific  Gas  and  Electric 
Company  to  the  City  and  County  of  San  Francisco  under  the  main  contract 
for  the  disposal  of  Hetch  Hetchy  energy,  dated  March  l4,  1945.  The 
Contracts  between  Kaiser  Alumimmi  and  Pacific  Gas  and  Electric  Company 
are  under  dates  of  July  2,  1941  and  April  28,  1952. 

Such  customer  assignments  provide  a direct  sales  market  for  the  City 
for  such  Hetch  Hetchy  power  as  may  be  available  and  conforms  to  the 
interpretation  placed  on  the  Raker  Act  for  the  disposal  of  electric 
energy  developed  in  the  Hetch  Hetchy  System.  Because  of  seasonal  and 
yearly  variations  in  the  amount  of  Hetch  Hetchy  power,  and  because  of 
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different  treatment.  In  the  etudy  proper,  Kaiser  Aluminum  revenues  have 
teen  considered  as  a credit  to  the  costs  of  project  operation.  As  prev- 
iously mentioned,  "because  the  sales  to  this  load  dropped  from  nearly  l4o 
million  kilowatt  hoiars  and  a revenue  of  over  $716,000  in  the  study  year, 
to  less  than  8 million  kilowatt  hours  and  to  a little  over  $52,000  in  the 
subsequent  year,  the  latter  year  figures  have  been  used  in  the  Adjusted 
Year,  with  corresponding  downward  adjustments  in  the  purchase  of  supple- 
mental energy. 

System  Allocation  - Power  Division: 

In  Table  1,  total  annual  costs  of  operation  are  allocated  be- 
tween the  three  cost  components. 

Expenses  are  taken  from  Appendix  B-1,  and  to  these  are  added  the 
net  revenues  to  yield  a return* *  of  4,35^  and  respectively.  The 


(continiied  from  previous  page): 

growth  of  customer  loads,  of  prior  rights  of  other  custcaners  to  Hetch  Hetchy 
power,  there  is  an  insufficient  City-developed  power,  and  the  deficiencies 
in  power  requirements  are  purchased  from  Pacific  Gas  and  Electric  Company. 

In  effect,  this  arrangement  with  the  Private  Utility  makes  possible  the 
complete  utilizations  of  all  Hetch  Hetchy  energy  that  is  developed  and 
provides  a market  for  the  disposal  of  that  energy  to  the  City's  own 
custcmiers . 

* The  return  of  4.35^  is  that  computed  for  the  Power  Division  under  pres- 
ent costs  and  charges  for  electric  service  (Chapter  III), 

The  return  of  5*70^  is  selected  as  representing  a conservative  level  for 
a rate  of  earnings.  For  large  electric  systems  in  California  that  are 
under  State  regulations,  rates  of  return  allowed  in  recent  years  range 
from  approximately  5-6^  to  5»9?^  (Pacific  Gas  and  Electric  Company  - 
Decision  No.  47832;  Southern  California  Edison  - Decision  No.  50449;  and 
San  Diego  Gas  and  Electric  Company  - Decision  No.  51687.  These  utili- 
ties are  not  only  much  larger  than  the  Hetch  Hetchy  electric  system,  but 
their  loads  are  viewed  as  much  more  diversified  and  stable  and  hence 
the  Hetch  Hetchy  system  might  be  viewed  es  justifying  an  earning  level 
somewhat  higher  though  this  in  turn  would  inpart  be  offset  by  the  lower 
coot  ctf  money  enjoyed  by  the  City  system.  Municipalities  and  other 


- 44  - 


'y  ■■ 


t C9«4f  |l 


#^a  JMwar'ri  tttMilmiXA  ‘xoai«3l  al 

''vnrq  #A  .-noiva^sKjo  vh>iito^'<f  1Sd  09  il&>9$0  ♦ ««  ^^yzsbtnmo  i 

044  yH«ifrn  ttoitl  />9'i70tl»  i;«oi  aJbtfji^  q;I  toXiis  ,l>sc»i:to* *n  yicw 

04;  000,&JtTll^*»f«vo  ^6  ftwa&vw  » i»w  ««<Xl  ::cl 

a«!!^  jLt  000  .S?i^  tavo  « 00  6o#y«^  rtOi/Xt®  8 OfWW  aao 

^ nX  be»«  rtWk/  o ne^'p 

-•Jqijoa  ^ ^nMdo-utq  $d&  at  dd'a^nut^  d^iv 


rpaad 


-#d  W;r»»oiXJ^  91*  ttaXiviiocp?  lo  04800  iJJunaA  X*dOiJ^  ,X  aXdWf  «I  ^ 

^ci^a9ao4|K9  ±800  aarufcl  odd. /t»99^ 


»d±  ttsbbB  QXB  9«M±  00  bao  <1^8  xAba0<nA  «»i5  aad^if  oi»  aowtaqJcS  ^ 

adT  .xl«rl±oaq00i  *««  o±  *9Oi{0y9f|±wr ] 


' : { aai*0'.  »iH>Jtrenq  amt 

Vio±9fl  doM  Oi  oio^»±ta;o  I0rf0o»  10  f4/taJfcl  io>iq  10  »<d»0ol  lottojdj^di  to 
8i03fl®Xolloft^a<i±  to  ■ ai«a±  tt 

• towooD  ' tiJoaXS  to  -0*0  oiticw*?;  fflQlt  to«<lfewcw|  ru 

o4±  ajdmoq  aorfafii  ^iiWO'  0±*vla5  aif±  ri±i^  smm^aeTXB  0X^;^^:>oT 
to  bo^Xavidi  #1  ±«t>  MHW0*  ^ caoX±*si|l»|J 

owe  9J^±|0  tid0  o±  zSTtmm  d»tur  'io  tmao^lb  to  lol  ±o3<»i|  A *tobX 


•K 


0»itl  into  toixvxd  ifMO^  to  *»0t  Zj9^to5S0i>  dto  8X  0?^.^  lo  er^m  ^ 
♦ {XU  l0±ii#dO)  0!»Xvt«0  0W0SIX9  lot  8»®too  to  ?4to  " 


lot  to^X  »vi<ava0«aoo  9 ®*  bo0t*9X««  M to  in^ 

»t»'#Ad±  aJMotlua  aA  9ito8^0  9H(>9«X9  «SSto  10^  .oaaifltoto 


<Kto'^  0ian  aX \6o^»oi4a  ctot^  Mz^j:t*X»^9l  o±o±8  *; 

- 'C«9«*l^O0^lXi-J3PXtf  to  8*0  ,o4W^)  09  V>^t 


J;3* 


it-':' 

P ' 


vj«Jto0o*nto^ 

to  *€4i5^’.S'toiitt>ia  - totii  itooftlx*6  frsto«^  .o«  iito 

#004?  .^:t  w««3oP  oittto*' to-w  ,a*a| 

• >110  ‘,<rt%|0^9  .1^43JK  «*  co^,^; 

: catoAito;  yr,v^^  4to  «*  «toX  ixto .; 

X«rv«i  tomo*  ixi  04al0f' w»09^  toifi  to 

tlr^  toxd  091^0  9<  f tto^  oto  iXSiiJW- lOcljbXd  Satpwmoo 


Xto«  to  ±to 


V J 


44 


iKS); 


i . iiii 


SYSTEM  ANNUAL  COST  ALLOCATIONS 
ADJUSTED  YEAR  1952-53 
KETCH  HETCHY  POWER  DIVISION 


Table  1 
Sheet  1 of  2 


Item 

Total 

Demand 

Commodity 

Customer 

System 

Line 

Costs 

Amount 

Amount  fo 

Amount 

No. 

(a) 

(b) 

(c) 

(d)  (e) 

(f)  (g) 

1.  I 

Power  Pool 

Production 

2. 

Purchase  Power 

(Basic) 

$ 60,000  $ 

60,000  100  $ 

$ - 

3. 

Purchase  Power 

(Suppl.) 

192,646 

1,949 

1 

14,524  8 

176,173*  91 

k. 

Operation 

213,260 

66, 111 

31 

147,149  69 

- 

- 

5. 

Maintenance 

147,230 

1^5,641 

31 

101,589  69 

- 

- 

6. 

Subtotal 

613,13^ 

173,701 

28 

2637^  ^ 

1767173 

29 

7. 

Transmission 

8. 

Operation 

^^5,798 

13,875 

30 

30,884  68 

1,039 

2 

9. 

Maintenance 

136,696 

41,732 

30 

92,886  68 

2,078 

2 

10. 

Rents 

54,000 

- 

- 

- 

54,000  100 

11. 

Subtotal 

236,494 

55,607 

23 

123,770  53 

57,117 

24 

12. 

Customer  Accounting 

3,200 

- 

- 

- 

3,200  100 

13. 

Depreciation 

584,414 

179, 880 

31 

400,377  68 

4,157 

1 

14. 

Taxes  - Local 

8,220 

2,548 

31 

5,672  69 

_ 

15. 

Federal 

24,000 

7,440 

31 

16,560  69 

- 

- 

16. 

Administrative  & 

General 

197,600 

61,256 

31 

136,344  69 

- 

- 

17. 

Credit  & Miscellaneous 

Revenues 

(70,078) 

(20,901) 

30 

(46,520)66 

(2,657) 

4 

18. 

Subtotal 

1,596,986 

459,531 

29 

899^9  56 

237,990 

15 

19. 

Return  at  4.35^ 

1,3^9,915 

417,072 

31 

928,322  69 

4,521 

_ 

20. 

at  5.7^ 

1,768,880 

546,516 

31 

1,216,44o  69 

5,924 

- 

Total  Pr.  Pool 

21. 

with  4.35^0 

2,946,901 

876,603 

30 

1,827,787  62 

242, 511 

8 

22. 

with  5.7/0 

3,365,866  : 

L, 006, 047 

30 

2,115,905  63 

243,91^ 

7 

23.11 

Distribution  Pool 

24. 

Customer  Accoiinting 

10,800 

- 

- 

- 

10,800  100 

25. 

Administrative  & 

General 

65,870 

- 

- 

- 

65,870  100 

26. 

Subtotal 

76,670 

- 

- 

- 

76,670  100 

27. 

Wheeling  Charges 

9^9,977 

285,190 

30 

634,777  67 

30,010 

3 

28. 

Total  Dist.  Pool 

$1,026,647  $ 

285,190 

28  $ 

' 634,777  62  $106,680 

10 
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SYSTEM  AMUAL  COST  ALLOCATIONS 
ADJUSTED  YEAR  1952-53 
HETCH  HETCHY  POWER  DIVISION 


Table  1 
Sheet  2 of  2 


Item 

Total 

Demand 

Commodity 

Customer 

Line 

System 

Amount  ^ 

Amoimt 

No. 

Costs 

Amount  $ 

(a) 

(b)  (c) 

(d)  (e) 

(f)  (g) 

29.  Ill  Total  Costs 

30.  Exclusive  of  Return 

$2,623,633 

$ 744,721  28 

$1,534,242  59  $344,670  13 

31.  With  Ret\irn  of  i*.35 

3,973, 5W 

1,161,793  29 

2,462,564  62 

349,191  9 

32.  With  Return  of  5.70 

4,392,513 

1,291,237  29 

2,750,682  63 

350,594  8 

* Under  the  terms  of  the 

Raker  Act, 

San  Francisco 

Municipal  and  the  Irrigation  Districts  loads  have 
priority  for  the  Ketch  Hetchy's  own  deliveries. 
Supplemental  power  purchase  costs  exclusive  of  the 
Einnual  minimum  of  $60,000  and  purchases  for  Kaiser 
Aluminum,  are  placed  in  the  customer  column  for 
later  assignment  to  Permanente  Cement  and  Riverbank 
Ordnance . 
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latter  are  computed  on  the  Rate  Base  amounts  set  forth  in  Appendix  B-2. 
Net  revenue  figures  are  also  developed  in  the  text  under  Chapter  Ill- 
Earning  Position.  The  costs  developed  are; 


Power_Pool:* * 

Exclusive  of  Return 
With  4.35^  Return 
With  5.70®^  Return 
Distribution  Pool:*- 
Wheeling  Charges 
Other 

Total  Distribution 
Total  Costs  Exclusive 

Of  Return: 

With  4.35^  Return 
With  5.70^  Return 


Total  Demand  Commodity  Customer 

Amount  Amount  Amount  Amount'  ^0 

$1,596,986  $ 459,531  29  $ 899,465  56  $237,990  15 

2,946,901  876,603  62  1,827,787  62  242,511  8 

3,365,866  1,006,047  63  2,115,905  63  243,91^  7 

$ 949,977  $ 285,190  30  $ 634,777  67  $ 30,010  3 

76,670  - - 76,670  10 

$1,026,647  $ 285,190  $ 634,777  62  $lo6,6So  10 

$2,623,633  $ 744,721  28  $1,534,242  59  $344,670  13 

3,973,548  l,l6l,793  29  2,462,564  62  349,191  9 

4,392,513  1,291,237  29  2,750,682  63  350,594  8 


It  is  observed  there  is  no  return  component  for  the  Distribu- 
tion Pool  set  out.  Such,  however,  is  part  of  the  Wheeling  Charges,  as 
all  plant  capital  facilities  are  owned  by  the  Private  Utility. 


(continued  from  previous  page): 

Governmentals  that  operate  their  own  distribution  systems  commonly 
maintain  a level  of  electric  rate  charges  that  yield  very  attractive 
returns . 

* Power  Pool  is  a term  used  to  include  Production  and  Transmission 
Costs,  while  other  costs  are  brought  together  under  the  term 
Distribution  Pool. 
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Supplemental  Power  Purchase  Costs  are  placed  in  the  Customer 
column,  except  for  e.  base  annual  minimum  charge  of  $60,000,  which  is 
assigned  to  Demand  and  the  payment  for  Supplemental  Povrer  purchases  for 
the  Kaiser  Aluminum  load  - adjusted  year  basis  (actual  1953”5^) • Such 
costs  are  so  treated  as  the  revenue  from  the  Kaiser  Aluminum  load  is 
taken  as  a credit  to  operating  expenses.  A total  of  such  operating 
expense  credits  (Lina  17,  Table  1)  amounted  to  $70,078*.  The  Supplemental 
power  costs  assigned  to  Customer  are  all  later  charged  directly  to 
Permanente  Cement  and  Riverbank  Ordnance  - the  two  customers  making 
necessary  that  part  of  the  purchase  (Table  6). 

The  item  of  Rents  under  Transmission  (Table  l),  represents  the 
rental  paid  on  110  and  6o  Kv  transmission  lines  owned  by  Pacific  Gas  and 
Electric  Company  that  serve  Kaiser  Aluminum  and  Permanente  Cement.  The 
rental  is  placed  in  the  Customer  column  and  charged  to  the  two  customers 
named. ** 

Administrative  and  General  expenses  have  been  assigned  75^  to 


* "Other  Loads"  (See  Appendix  A-4),  composed  of  the  small  sales  in 

Tuolumne  County  - mostly  to  the  City's  Summer  Camp  at  Mather,  and  Dump 
Sales  to  Pacific  Gas  and  Electric  Company  (there  was  none  during  the 
recorded  year  1952-53  hut  on  the  adjusted  year  basis,  a small  amount 
is  developed).  The  amounts  are: 


In  Tuolumne  Coimty 
Kaiser  Aluminum 
Dump  Sales  to  P.  G.  & E. 
Total 


Kwhr  Sales  Revenue 

519,416  $ 5,343 

7,704,000  52,441 

4,239,212  12,J94 

1^62 , 628  $70, 0*78 


**  The  first  section  (including  the  110  Kv  line)  carries  a monthly  charge 
of  $2,833*33  ai'-d  has  been  assigned  to  the  two  customers  on  the  basis 
of  use.  The  second  section  (60  Kv  line)  only  serves  the  Cement  Com- 
pany and  caiTies  a monthly  rental  of  $1,666.66.  Charges  are  per 
agreement  of  lease  under  date  of  April  l8,  1945  with  Pacific  Ga&  and 
Electric  Company. 
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Power  Pool  and  25^  to  Distribution,  based  upon  the  commonly  used  relation- 
ship of  operation  and  maintenance  expenses  - including  20fo  of  the  V/heeling 
Charges  imder  the  Distribution  Pool. 

Class  Allocation  Load  Data: 

Before  proceeding  to  allocate  the  total  annual  costs  assigned  to 
the  three  cost  components  developed  in  Table  1,  it  is  necessary  to  develop 
the  basis  for  such  allocations  to  each  of  the  classes  of  service.  This 
will  now  be  undertaken. 

Class  Kilowatt  Hours  and  Demands: 

In  Table  2 is  summarized  the  basic  load  statistics  for  the 
adjusted  year  1952-53  by  classes  of  service.  The  figures  presented 
represent  the  results  of  an  extensive  survey  and  are  further  supported 
by  Tables  in  the  Appendix*.  The  results  set  forth  in  this  Table  are 
viewed  as  important  as  they  are  used  to  make  the  cost  assignments  between 
the  different  classes  of  service. 

Under  colinm  (a),  "Total  Requirements"  are  tabulated  the 
kilowatt  hours  of  equivalent  system  input  to  production  deliveries  to 
transmission  - both  from  Project  generation  and  Supplemental  purchases 
from  Pacific  Gas  and  Electric  - the  latter  shown  separately.  All  load 
data  accordingly  have  been  adjusted  for  line  losses  from  Moccasin  to 
Newark  and  from  Newark  to  Customer  meter. 

In  column  (d),  the  Non-Simultaneous  kilowatts  of  maximum  demand 
represent  the  peak  demands  of  each  of  the  classes  in  whatever  month  such 
demands  may  have  occurred.  It  may  here  be  pointed  out  there  is  no  great 

* Please  turn  to  Appendixes  C-2  and  C-3  for  further  detail  as  to  devel- 
opment of  both  kilowatt  hours  and  demands. 
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CIASS  KILOWATT  HOUBS  AWD  DEMANDS 
ADJUSTED  YEAB 

hbtcFhetchy  POtfER  division 


Sao  Fraoclsco  Municipal  Load 

1.  Rallvay  A.C. 

2.  Hallway  D.C. 

3.  Subtotal  Hallway 

k . Street  Lighting 

5.  Traffic  Signals 

6.  Subtotal  St.  Ltg.  & Tr.  Slg. 

7-  Crystal  Springs  Puaps 

8.  All  other  loads 

a . Ai-port 

b.  Balance 

c . Subtotal 

9.  Total  S.T.  Mun.  Load 

Irrigation  District  Load 

l.  Modesto  Irrig.  Dist. 


m(a)  Ca 


aercial  Loads  (Tim)  - Hetch  Hetchj 
HiTerbanic  Ordnance  Plant 

2.  PcTTBiDente  Ce*ent  Plant 

3.  Total  Cogy-clal  loads  (Pirm) 

Total  Classes  I,  IT  and  III  (a) 

111(b)  CoMercial  Loads  • Suppleaental  Energy 

1.  Hirerbanic  Ordnance  Plant 

2.  Peraanente  Ceaent  Plant 

3.  Total  3\ippleaental  for  Pira  CobbI. 

Loads 

HI(c)  Cc*erclal  Loads  (Pira)  - Total 

1.  HlTerbank  Ordnance  Plant 

2.  Peraanente  Ceaent  Plant 

3.  Total  Cowrcial  Loads  (Pira) 

IT  Total  Classes  I,  H and  m ) 

) 


Kilowatt  Hours 

Average 

Won-Slmultaneous 

— Total 

Per  Cent 

Demand  Kw. 

Peak  Demand 

Kw 

Hequlrements 

(a) 

Column  (a) 
(b) 

(D/8760 

(c) 

At  Prod.  Per  Cent 

“"W  -IPf— 

(Appendix  C-2) 
57,k69,k55 
36.350.617 
93,620,072 
39,567,366 
2.235.567 
ki;8o2';#3 

I6,ki2,786 

11.10 

7.02 

1&.12 

7.6k 

3.17 

6,560 

k.150 

10,710 

k, 517 

l, 87k 

(Appendix  C-3a) 

15,371 

11.123 

26,U94 

10,099 

280 

10,379 

2,325 

11.77 

8.52 

20.29 

7.73 

.21 

1.78 

23,773 ,2k5 
60,302  ,ki*3 
8J*  ,075,688 

k.59 

11.6k 

16.23 

2,71k 

6.68k 

975^ 

5,515 

27.605 

33,120 

k.22 

21.1k 

25:3s 

236,lll,k79 

k5.59 

26,95k 

72,318 

55.37 

139,822, k59 

27.00 

15,961 

3k ,11k 

26.11 

Energy  Portion 

5,629,728 

136.339.882 

1.09 

26.32 

61*3 

15.56k 

k,850 

19,339 

2k  ,189 

3.71 
Ik.  81 

lUl, ^9,610 

16,207 

517,903,5k8 

100.00 

59,122 

130,621 

100.00 

from  P.G.i  E Co. 
9,8k6,38l 

Ik .U6k .091 

1,12k 

1.651 

k,308* 

8.132* 

2k,310,k72 

2,775 

12,kUO* 

15,k76,109 

150.803.973 

1,767 

17.215 

k,850 

19.339 

21*7189 

1^,2^,082 

16,982 

5k2 ,21k ,020 
5k2 ,21k ,020 

61,897 

61,897 

130,621 

89,315*** 

(r) 


'♦5,36k 

18,153 

'♦,207 
77^ 
71  ,'♦99 

3,l8k 

6.61*1 

10,025 

3,083 

2.12k 

^,2i? 

68,72k 


Column  (f) 
(g) 


7.81 

.Ok 

-t:b5 

•63 

3.92 

28.^ 

32,90 

63. k5 


♦ Doing  acntbs  of  class  peaic  deaands  all  load  is  supplied  by  Hetch  Betchy  System  - Araoimt  shown  are  nazlmum  demands 
of  P.G.4  E.  for  suipleiEntal  i>ower  in  other  months. 

♦ Load  Psctors  for  Coabinatlon  of  Classes  is  not  glwen  as  the  coincidental  peak  denands  of  each  class  combinations  are  not  known. 

♦ The  system  amual  load  factor  is  69,3%.  This  is  computed  as  the  percentage  relationship  between  the  average  demand  of 
61,897  rw  and  the  system  nazlrnm  peak  coincidental  peak  demand  of  89,315  kw  (See  Appendix  C-1).  This  Is  exclusive  of  the 
®siser  Al«ln»»  load  on  the  adjusted  yea-  - If  the  latter  be  Included,  the  load  factor  Is  69.0^1, 


Table  2 


Annual  ** 
Load  Factor 
(c)  / (d) 

(h) 


k2.68^ 

37.31 

kk.73 

91.07 

80.60 

k9.21 
2k. 9U 


37.27 


k6.79 


13.26 

80.k8 


26.09 

20.30 


35.20 

89.02 


69.3*** 
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difference  in  the  seasonal  peak  demands.  In  the  actual  year  1952-53#  the 
months  of  September,  October  and  March  were  the  highest  - with  the  Winter 
months  being  somewhat  lower.  On  the  adjusted  year  basis,  the  coincident 
peak  demand,  as  developed,  would  occur  in  the  month  of  January  in  the 
amount  of  89,315  Kw,  exclusive  of  the  Kaiser  load,  as  compared  to  a non- 
simultaneous  demand  for  the  year  of  130,621  Kw  - thus  resulting  in  a 
diversity  of  1.46.  (See  Appendix  C-l) . 

In  column  (f),  the  Excess  Demands  by  Classes  are  shown,  which 
amounts  are  computed  as  the  difference  between  the  class  non- simultaneous 
demands  and  the  average  demands.  In  the  last  column,  the  annual  load 
factors  for  each  class  are  set  down  for  information.  The  system  load 
factor  is  69^  (Appendix  C-l)  and  clearly  shows  the  effect  of  diversity 
between  classes. 

The  relationship  of  the  Kilowatt  hours  between  classes  and  the 
relationship  of  the  Excess  Demand  values  as  between  the  classes,  forms 
the  basis  of  spreading  the  Commodity  and  Demand  Costs  developed  in  Table  1. 
Equivalent  Customer  Determination; 

For  the  San  Francisco  Municipal  loads,  there  is  set  forth  in 
Table  3 both  the  number  of  meters  and  the  equivalent  number  of  meters. 

The  latter  is  developed  by  assigning  an  index  or  multiplier  to  each 
group  upon  the  basis  of  an  index  of  1.0  to  the  Domestic  service.  Domestic 
service  is  taken  as  unity,  since  it  represents  the  lowest  cost  type  of 
service  and  with  larger  services  expressed  as  some  multiple  of  the 
Domestic.  The  Domestic  is  single  phase,  requiring  minimum  size  of  seivice 
wires  and  meters.  Cost  of  reading  meters,  computing  bills,  and  collection 
are  also  low  - all  in  contrast  to  the  much  higher  customer  costs  that  are 
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TABLE  3 


EQUIVALEICT  CUSTOMER  DETERMINATION 
Adjusted  Year  1932  - 53 
HETCH  HETCHY  POVJER  DIVISION 


Nimiber  of 

Multi- 

Equivalent 

Classification  Accounts  (Meters) 

plier 

Number 

(a) 

“W 

(c) 

SAW  FRAWCISCO  MUWICIPAL  LOAD: 

1 

- Railway  A.  C. 

35 

10 

350 

2 

3 

- Railway  D.  C. 

- Railway  Total 

47 

82 

10 

470 

820 

h 

- Street  Lighting 

45 

5 

225 

5 

- a.  Traffic  Signals  - Meters 

14 

2 

28 

h.  Traffic  Signals  - 

Intersections  (non  metered) 529 

1 

529 

6 

- Street  Lighting  and 

Traffic  Signals 

588 

782 

7 

- Crystal  Springs  Pumps 

1 

10 

10 

8 

- All  other  Municipal  Load: 

a.  Airport 

(1)  Schedule  C-6 

3 

5 

15 

(2)  Other  Accounts 

6 

2 

12 

(3)  Total  Airport 

9 

27 

h.  Balance 

(1)  Plat  Rate  of  2.75?^  per 

Kwhr 

295 

1 

295 

(2)  Schedule  C-1 

81 

5 

405 

(3)  Schedule  C-6 

9 

5 

45 

(4)  Schedule  D-1 

4 

1 

4 

(5)  Schedule  D-5 

2 

1 

2 

(6)  Schedule  D-6 

9 

1 

9 

(7)  Schedule  DA-6 

2 

1.5 

3 

(8)  Schedule  L-1 

178 

1.5 

267 

(9)  Schedule  L-5 

2 

1.5 

3 

(10)  Schedule  L-6 

15 

1.5 

23 

(11)  Schedule  L-21 

(12)  Flat  Rate  of  2,0^  per 

2 

1.5 

3 

Kwhr 

188 

1 

188 

(13)  Schedule  H-1 

4 

2.5 

10 

(l4)  Schedule  P-1 

10 

2.5 

25 

(15)  Schedule  P-3 

8 

2.5 

20 

(16)  Schedule  P-5 

1 

5 

5 

(17)  Schedule  P-I5 

10 

5 

50 

(18)  Schedule  P-17 

1 

5 

5 

(19)  Total  Balance 

Bs: 

I3B2 

9 

- Total  San  Francisco  Municipal 

1501 

3001 
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incurred  from  Commercial  and  Industrial  power  loads.  It  will  be  observed, 
too,  that  the  "Balance”  of  Municipal  Service  is  broken  down  into  l8  sub- 
groups . 

The  equivalent  number  of  customers  in  column  (c)  becomes  the 
basis  of  spreading  the  Customer  Costs,  developed  in  Table  1,  as  between 
the  classes.* 

The  Customer  cost  assignment  to  the  Non-Municipal  loads  is 
based  upon  an  individual  analysis  of  each  customer.  These  are  all  large 
Power  loads,  served  from  transmission,  vith  known  investments  that  are  for 
the  exclusive  use  of  each  of  the  customers.  From  these  investments. 
Customer  costs  have  been  computed,  with  an  allowance  for  reading  meters, 
billing,  and  collecting  expense. 

Cost  Allocation  to  Classes; 

The  first  step  is  to  determine  the  unit  Commodity,  Demand  and 
Customer  costs  at  both  Power  and  Distribution  Pool  levels.  Such  develop- 
ment is  set  forth  in  Table  4. 

In  this  development,  the  system  Demand,  Commodity  and  Customer 
costs,  as  set  forth  in  Table  1,  are  brought  forward  to  Table  4,  along  with 
the  Demands  (excess)  in  kilowatts  and  kilowatt  hours  figures  from  Table  2. 
The  number  of  customers,  three  in  number,  are  also  included.  From  these, 
the  unit  costs  at  production  for  both  the  Power  Pool  and  Distribution 
Pool  are  developed. 

* For  example,  the  total  customer  cost  component  of  $106,680  from  Table 
1,  for  the  Distribution  Pool,  is  divided  by  3001  (the  equivalent  mem- 
ber of  customers)  giving  a unit  customer  cost  of  $35*52  (Table  4). 

The  customer  assignment  for  Railway  - A.  C.,  for  example,  becomes  its 
equivalent  number  of  customers  - namely  350  times  $35*52,  or  $12,433  - 
as  developed  in  Table  6,  Sheet  1. 
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TABLE  4 


UNIT  COST  DETEBMIMTION 
Adjusted  Year  1952  - 53 


BETCH  HETCHY  PONER  DIVISION 


Item 


A*  With  4«33^  Return; 

1 - Power  Pool 

a - Demand  (Excess) 
b - Commodity 
c - Customer 


Allocated  Basic  Quantities 
Amount  At  Production 


$ 876,603  71,499  Kw 

1, 827,787  517, 903, 548  Kwhr 

242, 511  3 large 


2 - Distribution  Pool  (Inclusing  Wheeling) 


Demand  (Excess) 
b - Commodity 
c - Customer 


285,190 

634,777 

106,680 


45,364  Kw 

236,111,479  Kwhr 

3,001  (Equiv.) 


B.  With  5*7^  Return; 

1 - Power  Pool 

a - Demand  (Excess) 
b - Commodity 
c - Customer 


$1,006,047  71,499  Kw 

2,115,905  517,903,548  Kwhr 

243,914  3 large 


2 - Distribution  Pool  (Including  Wheeling) 

a - Demand  (Excess)  $ 285,190  45,364  Kw 

b - Commodity  634,777  236,111,479  Kwhr 

c - Customer  106,680  3,001  (Equiv.) 


Source  of  quantities  and  development: 


1 - Column  (a) 

2 - Column  (b) 

3 - Column  (c) 

column  (a) 


amounts  taken  from  Table  1 
quantities  taken  from  Table  2 
unit  costs  are  obtained  by  dividing 
by  column  (b) 


Unit  Cost 

At  Production 




$12,26035 

0.35292039^ 

$80,837* 


$6.2867* 

0.2688469^* 

$35.5215 


$14.0708 

0.4085529^ 

$81,305* 


$6.2867* 

0.268846^^* 

$35.5215 


* Unit  average  figures  are  shown  - See  Table  6 for  detailed  breakdown 
by  classes. 
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Due  to  variation  in  the  VJheeling  Charges  for  the  different 
classes,  the  unit  costs  for  each  of  the  Municipal  loads  at  Distribution 
level  change.  There  are  no  Distribution  Power  Pool  charges  to  the 
Irrigation  and  Commercial  loads. 

In  Table  5>  the  Wheeling  Charges  by  classes,  along  with  the 
class  allocations  are  set  forth. 

The  base  Wheeling  Charges,  per  Table  5/  are  in  accordance  vath 
the  "Main  Contract"  with  Pacific  Gas  and  Electric  Company  as  of  March  l4, 
1945 # and  as  that  has  been  modified  through  Supplemental  Agreements. 

These  class  "Wheeling  Costs"  are  distributed  to  Demand  and  Commodity  in 
the  relationship  of  3I  and  69  per  cent,  respectively,  after  first  provid- 
ing for  a Customer  allocation.  These  developed  class  costs,  in  tiirn,  are 
transferred  to  Table  6 and  become  a part  of  the  total  costs  for  each 
class  under  the  Distribution  Pool  classification. 

As  inferred  in  the  paragraph  above,  in  Table  6 the  actual 
development  and  summation  of  the  indicated  total  costs  to  serve  by  each 
of  the  classes  of  service  are  set  forth. 

Reference  to  that  Table  will  show  that  the  San  Francisco 
Municipal  loads*  are  first  set  forth,  followed  by  the  Irrigation 
Districts  and  the  Commercial,  The  kiloxratt  hour  and  Demand  amounts  for 
each  class  are  transferred  from  Table  2.  The  unit  costs  are  taken  from 
Table  4.  The  product  of  these  two  provide  the  estimated  total  costs  for 
each  class.  As  seen,  these  are  set  up  for  both  a 4,35^  and  5.7fo  Return 
on  the  depreciated  Capital  investment  used  in  providing  the  service.  As 

* Under  the  part  designated  "All  Other  Municipal  Load",  the  sub-heading 
"Balance"  is  given.  This  is  made  up  of  I8  sub-classes.  The  indiv- 
idual development  is  given  in  Appendix  C-4. 
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the  final  step,  the  total  annual  costs  for  each  class,  made  up  of  the 
Demand,  Commodity  and  Customer  components,  are  divided  by  the  kilowatt 
hours  of  sales  and  there  is  thus  obtained  the  indicated  cost  per  kilowatt 
hour  for  each  of  the  customer  classes.  This  last  step  and  resulting 
cost  development  is  one  of  the  principle  objectives  of  the  study. 
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ALLOCATION  OF  WHEELING  CHARGE  TO  MUKICIPAL  LOADS 


TABLE  3 


Adjusted  Year  193^  - 53 
HETCH  HBTCHY  POWER  DIVISION 


Basis  of  Billing  of 
San  Francisco  Municipal 
Load 

Kwhr 
: at 

: Meter 

Wheeling  Charge  : 

Charge  Per  Kwhr  : Total  ; 
Per  Contract  : Charge  : 

(b) 

(c) 

(1)  Railvay  A.  C. 

49,490,790 

$0.001506 

$ 74,533 

(2)  Railway  D.  C. 

27,053,065 

0. 004183 

,113,163 

(3)  Total  Railway 

76,  Jits,  855 

0.002452 

$187,696 

(4)  Street  Lighting 

33,406,434 

0.006421 

$214,503 

(5)  Traffic  Signals 

(6)  Total  Street  Lighting 

1,887,405 

0.006421 

12,119 

8c  Traffic  Signals 

35,293,839 

0.006421 

$226,622 

(7)  Crystal  Springs  Pumps 

(8)  All  Other  Loads  (Municipal) 

lit,  022,  400 

0.001634 

22,913 

(9)  a - Airport 

19,358,452 

0.006671 

129,140 

(10)  h - Balance 

45,968,344 

0.008345 

383,606 

(11)  Total  All  Other  Municipal 

65,326,796 

$oToo7B49 

$512,746 

(12)  Total  For  Municipal  Load 

191,186,890 

$0.004969 

$949,977 

Segregation  of  Wheeling  Charges 

to  Demand,  Commodity  and  Customers 

; : Demand 

: Commodity  ; 

: Customer  : 

: Item 

: Total  : Amount 

: % : Amount:  fo 

rAmount:^  : 

(1) 

(a) 

(D)  (c)  (d)  (e) 

(f) 

liT 

Railway  A.  C, 

$ 74,533 

$ 22,020  29  49,013  66 

3,500 

5 

(2) 

Railway  D.  C. 

113,163 

33,624  30  74,839  66 

4,7C0 

8,200 

4 

(3) 

Total  Railway 

"187,69^ 

55,^44  30123,852^ 

4 

(4) 

Street  Lighting 

214,503 

65,798  31  146,455  68 

2,250 

1 

(5) 

Traffic  Signals 

12,119 

2,030  17  4,519  37 

5,570  46 

(6) 

Total  St.  Ltg.  & Tr.  Sign 'Is 

2267^ 

"^67,828  30  150,^  W( 

7,820 

3 

(7) 

Crystal  Springs  Pumps 

22,913 

7,072  31  15,741  69 

100 

_ 

(8) 

All  Other  Loads  (Municipal) 

(9) 

a - Airport 

129,140 

39,950  31  88,920  69 

270 

- 

(10) 

(11) 

b - Balance 

Total  All  Other  Municipal 

-3§3,6o6 

$512774^ 

114,696  30  255,290  66 
154,646  30  355/210  67 

13,620 

13,896 

4 

3 

(12) 

Total  Mimicipal  Loads 

$949,977 

$285,190  30  634,777  67 

30,010 

3 
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TABLE  6 
Sheet  1 of  3 


Adjusted  Year  1952  - 53 


HETCH  HETCHY  POWER  DIVISIOg 


1 ; VM-IT.W 

I Baste  I Return 


Class  of  Service 

:Qimbtitie8  ; 

! l4ait 

: Total  ! 

s - -.J 

t Cost 

! Coat  : 

S-.8AN  FRA1X:ZSC0  MURICIFAL  LOAD: 
U Ballve^  A.  C. 

(«) 

— 

(c) 

Power  Fool-Demand  (Excess)  XW 

8,811 

$12.26 

$108,256 

-Commodity  KHhr 

57,469,455 

0.353/ 

202,805 

-Customer 

350 

- 

• 

Dlat.  Pool-Demand  (Excess)  IQtf 

8,8u 

$ 2.4® 
0.065/ 

22,020 

.Commodity 

57,469,455 

49,013 

-Customer  (Equiv.) 

350 

$35.52 

12,433 

Total 

Unit  Cost  Per  Kwhr  Sold 

<»9, ‘►90,790 

0.797/ 

lS!l27 

2.  Railway  D«  C. 

Power  Pool-Demand  (Excess)  Kv 

6,973 

$12.26 

$ 85,491 

-Commodity  KWhr 

36,350,617 

0.353/ 

128,279 

-Customer 

470 

. 

• 

Dlst.  Fool-Demand  (Excess)  KV 

6,973 

$ 4.622 

33,624 

-Commodity  Kvhr 

36,350,617 

0.206/ 

74,839 

-Customer  (Equiv.) 

470 

$35.52 

16,69? 

Total 

Ubit  Coat  Per  Kwhr  Sold 

27,053,065 

1.253/ 

mim 

3.  Railway  Total  Cost 

0.958/ 

$733,**55 

Uhlt  Cost  Per  Kwhr  Sold 

76,543,855 

4.  Street  Lighting 

Power  Pool-Demand  (Excess) 

5,582 

$12.26 

$ 68.437 

-Comnodlty  K^ihr 

39,567,366 

0.353/ 

139,629 

-Customer 

225 

• 

« 

Diet*  Pool-Demand  (Excess)  Kw 

5,582 

$11.79 

$ 65,798 

-Commodity  I&dir 

39,567,366 

0.370/ 

1‘^6.455 

-Customer 

225 

$35.52 

7.992 

Total 

Ubit  Cost  Per  Kwhr  Sold 

33,*«6,434 

1.282/ 

428,311 

5.  Traffic  Signals 

Power  Pool-Demand  (Excess)  Kw 

25 

$12.26 

307 

-Commodity  Kwhr 

2,245,567 

0.353/ 

7,890 

-Customer 

557 

- 

- 

Dlst.  Pool-Demand  (Excess)  Kw 

25 

$81.20 

2,030 

-OOBBsodity  Kwhr 

2,235,567 

0.202/ 

4,519 

-Customer 

Total 

557 

$35.52 

1?1t65 

3475!i 

Uhit  Coat  Per  Kwhr  Sold 

1,887,405 

1.830/ 

6.  Street  Ltg.  & Traffic  Sig. -Total 

Cost 

1.311/ 

$462,842 

Unit  Cost  per  »/hr  Sold 

35,293,839 

Return 


Ihiit  J 
Cost  i 

; Total 
Cost 

id) 

Ce) 

$l4.orr 

$123,978 

0.409/ 

234,802 

$ 2.499 

22,020 

0.085/ 

49,013 

$35.52 

& 

0.89^ 

$14.07  $ 98,116 
0.409/  148,517 

$4,823  33,624 

0.206/  74,839 

$35.52  16,695 

371,791 

1.374/ 

$814,037 

1.063/ 


$14.07  $ 78,543 
0.409/  161,659 

$11.79  $ 65,798 
0.370/  146,455 
$35.52  ,7.^ 

^5o7wf 

1.378/ 


$14.07  352 

0.409/  9,133 

$81. ao  2,030 

0.202^ 

$35.52 

1.898/ 


l.i>06/ 


$496,266 
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TABLE  6 
Sheet  2 of  3 


Adjusted  Year  1952  - 53 


HETCH  HETCHY  POWER  DIVISION 


Class  of  Service 

7.  Crystal  Springs  Pumps 

Power  Pool-Demand  (Excess) 
-Commodity  Kwhr 
-Customer 

Dist.  Pool-Demand  (Excess) 
-Commodity  Kwhr 
-Customer  (Equiv 

Total 

Unit  Cost  Per  Kwhr  Sold 


; Basic 
; Quantities 

With  4.35fo  T 

Return  : 

With  5.7'/^  : 

Return  : 

Unit 

Cost 

: Total  : 
: Cost  : 

Unit  : 
Cost  : 

Total  : 
Cost  : 

(a) 

~lb5 

(c) 

"la) 

(e) 

Kw 

451 

$12.26 

$ 5,592 

$14,07  $ 

6,346 

16,412,786 

0.352^ 

57,919 

0.h094 

67,058 

10 

- 

- 

- 

- 

Kw 

451 

$15.68 

7,072 

$15.68 

7,072 

16,412,786 

0.0964 

15, Tin 

0.0964 

15,741 

.) 

10 

$35.52 

355 

$35.52 

355 

86, 616 

96,572 

14,022,400  O.S\B4 


0.689^^ 


8.  All  Other  Municipal  Load 
a.  Airport 

Power  Pool-Demand  (Excess)  Kw  2,801  $12.26  $ 34,341 

-Commodity  Kwhr  23,773,245  0.353?^  83,894 

-Customer  27 

Dist.  Pool -Demand  (Excess)  Kw  2, 801 

-Commodity  Kwhr  23,773,245 

-Customer  (Equiv.)  27 

Total 

Unit  Cost  Per  Kwhr  Sold  19,358,452 

h.  Balance 

Power  Pool-Demand  (Excess)  Kw  20,721  $12.26  $254,047 

-Commodity  Kwhr  60,302,443  0.353?^  212,802 

-Customer  1, 362 

Dist.  Pool-Demand  (Escess)  Kw  2,071 

-Commodity  Kwhr  60,302,443 

-Customer  (Equiv.)  1,362 

Total 

Unit  Cost  Per  Kwhr  Sold  45,968,344 

c.  Suh-total  All  Other  Mun.  Load  $1,133,279 

Unit  Cost  Per  Kwhr  Sold 


$14.26 

$35.52 


$5,535 

0.4239^ 

$35.52 

1,9264 


39,950 

88,920 

959 

248,064 


114,696 

255,290 

48,380 

885,215 


$14.07  $ 
0.k094 

$14.26 

0.374?f 

$35.52 

1.3765^ 


$14.07  $ 291,561 
0.409?^  246,376 


39,412 

97,130 

39,950 

88,920 
959 
266, 37i 


65,326,796  1.7359^ 


$5,535 

0.4239^ 

$35.52 

2.0809f 

1.8729^ 


114,696 

255,290 

48,380 

956,303 

$1,222,674 


9.  Total  S.  F.  Municipal  Load 
Unit  Cost  Per  Kwhr  Sold 

191, 186, 890 

$2,416,192 

1.26H 

$a,629,5i*9 

1.375sif 

II-IRRIGATIOW  DISTRICT  LOAD: 

1.  Modesto  Irrigation  District 

Power  Pool-Demand  (Excess)  Kw 

18,153 

$12.26  $ 

222, 562 

$14.07  $ 

255,427 

-Commodity  Kwhr 

139,822,459 

0.3534 

493,421 

0.h094 

571,269 

-Customer 

Special  Facilities 

1 

$11,795 

11,795 

$13,198 

13,198 

Accounting 

1 

$ 1,000 

1,000 

$ 1,000 

1,000 

Diet. Pool -Demand  (Excess)  Kw 

- 

- 

- 

- 

- 

-Commodity  Kwhr 

- 

- 

- 

- 

- 

-Customer 

Total 

Unit  Cost  Per  Kwhr  Sold 

136,279,200 

0.5354 

725777B 

0.6175^ 

84o,894 
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CLASS  COST  COMPUTATIONS 


Adjusted  Year  19^2  - 33 
BETCH  HSTCSy  PO^R  DIVISION 


With  U.35^ 

With  5.7^  : 

: Basic 

Return 

Return 

Class  of  Service 

: Quantities  : 

Unit 

: Total 

Unit  : 

: Total  : 

. Cost 

: Cost 

Cost  : 

: Cost  : 

III-COMMERCIAL  LOADS  (FIRM)- 

(a) 

(b) 

(c) 

(d) 

1^5 

Hetch  Hetchy  Portion 

1.  Riverbank  Ordnance  Plant 

Power  Pool-Demand  (Excess)  Kw 

4,207 

$12.26 

$ 51,579 

$14.07  $ 

59,196 

-Commodity  Kwhr 

5,629,728 

0.353?! 

19,867 

0.4099^ 

23,001 

-Customer 

1 

$600 

600 

$600 

600 

Dist.  Pool -Demand  (Excess)  Kw 

- 

- 

- 

- 

- 

-Commodity  Kwhr 

- 

- 

- 

- 

- 

-Customer 

- 

- 

- 

- 

- 

Sub-Total-Hetch  Hetchy  Portion 

72,046 

82,797 

Unit  Cost  Per  Kwhr- Hetch  Hetchy 5, 487,065 

l.313f! 

1.509?! 

Supplemental  Power-P,G,&E.  Co. 

-Demand  Kw-Months 

18,562 

- 

- 

- 

- 

-Energy  Kwhr 

9,846,381 

0.9109^ 

89,582 

0.9109^ 

89.582 

Total 

161,628 

172,379 

Unit  Cost  Per  Kwhr  Sold 

15,303,302 

1.126^^ 

2.  Permanente  Cement  Plant 

Power  Pool-Demand  (Excess)  Kw 

3,775 

$12.26 

$ 46,283 

$14.07  $ 

53,117 

-Commodity 

136,339,882 

0.353j^ 

481,133 

0,h094 

557,040 

-Customer 

1 

$52,943 

52,943 

$52,943 

52,943 

Dist.  Pool-Demand  (Excess)  Kw 

- 

- 

- 

- 

- 

-Commodity  Kwhr 

- 

- 

- 

- 

- 

-Customer 

- 

- 

- 

- 

- 

Sub-total-Hetch  Hetchy  Portion 

580,359 

663,100 

Unit  Cost  Per  Kwhr  - 

Hetch  Hetchy 

128,397,283 

0.452^z( 

0.5169^ 

Supplemental  Power  P.G.&E.  Co. 

-Demand  Kw-Months 

26,531 

26,418 

26,418 

-Energy  Kwhr 

l!t,lj61t,091 

60,173 

60,173 

Sub-total  P.G.&E.  Supplemental 

86,591 

86,591 

Unit  Cost  Per  Kwhr-PG&E  Energyl4, 306,717 

0.605?^ 

0.6059^ 

Total 

666,950 

749,691 

Unit  Cost  Per  Kwhr  Sold 

142,704,000 

0.467?^ 

3.  Total  Commercial  (Firm) 

828,578 

922,070 

Unit  Cost  Per  Kwhr  Sold 

158,007,302 

O.52H 

0.5849^ 

IV-TOTAL  CLASSES  I,  II,  and  III: 

$3,973,5U8 

$‘>,392,513 

Unit  Cost  Per  Kwhr  Sold 

^85,473,392 

0.8l8^^ 

0.905<^ 

■ '*7*. 
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Summary  Of  Cost  Allocations  And  Comparisons; 

The  costs,  as  allocated  to  each  of  the  classes  and  sub-classes 
of  service,  are  brought  forward  and  summarized  in  Table  7.  There  is  also 
included  revenue  at  both  present  rates  and  at  a competitive  level  - 
termed  "Alternate",  It  will  be  of  interest  to  compare  the  costs  and 
revenues  on  a unit  basis.  On  the  basis  of  costs,  at  a 4.355^  return,  and 
revenues  at  present  rates  as  charged,  the  results  are: 

Cents  Per  Kilowatt  Hour 

Class  Of  Service 
I 


Class  Of  Service 

Cost  : 

Revenue 

San  Francisco  Municipal; 

1 

- Railway  - A.  C. 

0.797 

0.824 

2 

- Railway  - D.  C. 

1.253 

1.117 

3 

Combined  - Railway 

0,958 

0.928 

4 

- Street  Lighting 

1.282 

1.344 

5 

- Traffic  Signals 

1.830 

2.125 

6 

Combined  St.  Lighting  & Signals 

1.311 

1.386 

7 

- Crystal  Springs  Pumps 

0.618 

0.810 

8 

- All  other  Municipal  Load: 

a - Air  Port 

1.281 

0.840 

b - Balance 

1.926 

1.510 

c - Combined  - All  Other 

1.735 

1.311 

9 

- Total  Municipal 

1.264 

1.135 

II  - Irrigation  Districts: 

1  - Modesto  and  Turlock 

III  - Commercial  Loads  - Firm 

1 - Riverbank  Ordnance 

2 - Permanente  Cement 

3 - Combined  Commercial 


1.056 

0.467 


0.535 

0.524 

0.818 


0.919 

0.773 


0.411 

0.787 

0.8l8 


IV  - Combined  - Classes  I,  II,  and  III 
Comments  On  Results  Developed: 

I - San  Francisco  Municipal: 

Railway  Service: 

Costs  at  4.35^  return,  and  revenues  at  present  rates,  are  in 
close  harmony.  Railway  A.C,  service,  with  a load  factor  of  42.7/^  shows 
present  revenues  to  be  about  3.4^  higher  than  costs;  while  the  D.C. 
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SOMHART  OF  COST  ALLOCATIOHS  WITH  REVEIHIK  C0MPARIS0M3 
ADJUSTED  T*AR  1952  53 
HSTCH  HKTCIY  POWER  DIVISIOK 


Table  7 


Revenue 


Revenues 

Estimated  Costs  at 

Revenue 

Unit  Cost 

per  Icwhr 

Per  kwhr 

Adjusted 
Tear  '52  53 

(a) 

Returns  of 

Per  kwhr 

at  4.35% 

at  5.7)t 

Alternate 

Claaalflcatlom 

w 

Present 

Return 

“(ST 

Return 

Appendix  A -4a 

(s) 

(Appendix  k-h) 

(Table  6) 

(Table  6) 

(Appendix 

(Table  6) 

(Table  6) 

(Appendix  A-4) 

I San  Franclaco  Nuniclpaa  Lead 

A 4) 

1.  Rallvay  AC 

$ H07,993 

$ 394,527 

$ 442,246 

0.824^ 

0.894^ 

1.072^ 

2.  Railway  DC 
3-  Subtotal  Railway 

302,259 

710,252 

338,928 

7^,455 

371,791 

814,037 

1.117 

“79^ 

1.25g 

0T958 

1.374 

I7o63 

1.460 

1.209 

A.  Street  Lighting 

U8,99»^ 

428, 311 

460,447 

1.344 

1.282 

1.378 

1.797 

5.  Traffic  Signals 

^,100 

A89,09^ 

34,531 

35.819 

496.^ 

2.125 

TT355 

1.830 

1,^8 

2.443 

1.832 

6.  Subtotal  St.  Ltg.  A Tr.  Sigs. 

462,842 

1.311 

7.  Crystal  Springs  Pumps 

113,537 

86,616 

96,572 

0.810 

0.618 

0.689 

0.827 

8.  All  other  Jtunicipal  Load 

a.  Airport 

b.  Balance; 

162,610 

248,064 

266,371 

0.840 

1.281 

1.376 

0.984 

(1)  Flat  2.75^  per  hwhr 

36,580 

40,069 

42,672 

2.75 

3.013 

3.209 

3.36 

(2)  Schedule  C-1 

387,350 

518,656 

560,590 

1.27 

1.694 

1.831 

1.42 

(3)  Schedule  C-6 

16,058 

20,524 

22,108 

1.44 

1.837 

1.978 

1.58 

(^)  Schedule  D-1 

y»5 

745 

797 

1.35 

2.269 

2.428 

1.59 

(5)  Schedule  D-5 

119 

160 

168 

2.n 

3.717 

3.902 

3.34 

(6)  Schedule  D-6 

1,078 

1,301 

1,383 

1.86 

2.239 

2.380 

2.20 

(7)  Schedule  QA-6 

503 

529 

564 

1.92 

2.016 

2.149 

2.37 

IB)  Schedule  L-1 

125,611 

121,382 

131,146 

2.37 

2.291 

2.475 

2.67 

(9)  Schedule  L-5 

1,596 

1,051 

1,131 

3.1»» 

2.068 

2.225 

3-58 

(10)  Schedule  L-6 

5,607 

3,838 

4,094 

3.36 

2.297 

2.450 

3.84 

(11)  Schedule  L-21 

169 

196 

204 

3-94 

4.575 

4.762 

5.53 

(12)  Flat  2.0^  per  kwhr 

36,240 

53,761 

57,996 

2.00 

2.967 

3.201 

2.72 

(13)  Schedule  H-1 

2,250 

3,182 

3,416 

1.29 

1.830 

1.965 

1.59 

(Ih)  Schedule  P-1 

4,790 

4,898 

5,237 

2.12 

2.164 

2.313 

2.41 

(15)  Schedule  P-3,  -13 

22,463 

41,301 

44,931 

1-37 

2.526 

2.748 

1.61 

(16)  Schedule  P-5 

15,912 

31,883 

34,850 

1.88 

3.763 

4.114 

1.92 

(17)  Schedule  P-15 

32,765 

38,442 

41,459 

1.41 

1.649 

1.778 

1.54 

(18)  Schedule  P-17 

(19)  ItscellaaeouB  * 

3,669 

1.019 

694, 224 

3,297 

3,557 

1.95 

1.756 

1.895 

2.34 

( 20)  Subtotal  Balance 

885,215 

956,363 

T3I 

T7^ 

2.080 

T7Ti7 

c.  Subtotal  All  Other  Mon.  Ld. 

856,834 

1,133,279 

1,222,674 

1.311 

1.735 

1.872 

1.717 

9.  Total  8.F.  Kuniclpal  Load 

2,169,717 

2,416,192 

2,629,549 

1.135 

1.264 

1.375 

1.395 

n Irrigation  District  Load 

1.  Nodcrto  Irrigation  District 

559,628 

728,778 

840,894 

0.411 

0.535 

0.617 

0.454 

III  CoHMrclal  Loads  (Firm) 

1.  Riverbaak  Ordnance  Plant 

140,673 

161,628 

172,379 

0.919 

1.056 

1.126 

0.919 

2.  Permaaente  Cement  Plant 

3.  Total  CoMarcial  Firm 

1,244,203 

^,950 

828,578 

794,691 

922,070 

0-773 

0??87 

0.467 

ot^ 

0.525 

o7554 

0.773 

o7T8f 

IT  Total  Classes  I,  II  and  m 

$3,973,548 

$3,973,548 

$4,392,513 

0.818»! 

0.818^ 

0.905^ 

0.933^ 

• Tkla  Hlacellaaeeua  Itea  laclodea  aoaa  intenlttent  aalea  and  othera  of  miner  aaounta 
•berela  tbere  la  lacklB*  complete  Information. 


service,  with  an  annual  load  factor  of  37.3^  and  requiring  conversion  from 
A.C.  to  D.  C.,  indicates  revenues  are  somewhat  low  (10.9?^);  and  that  for 
the  combined  service,  revenues  are  but  slightly  low  - 3»2^» 

The  Wheeling  Charge  for  transporting  the  energy  from  Newark  to 
the  terminal  substations,  performing  the  transformation,  making  the 
delivery  at  82  points,  and  metering,  is  approximately  1.5*  mills  for  the 
A.C.  and  4.2  mills  per  kilowatt  hour  (see  Table  5)  exclusive  of  a payment 
in  kilowatt  hours  for  line  losses  (See  Appendix  C-2).  The  net  revenue 
realized  by  Ketch  Hetchy  at  Newark  for  the  Railway  delivery  is  6.56  mills 
per  Kwhr.  The  average  cost  is  6.86  mills  at  the  load  factor  served. 

This  indicates  that,  at  a 4.35^  return,  the  revenues  available 
after  meeting  costs  at  Distribution,  are  about  4,5^  low.**  At  the  5«T^ 
return,  present  revenues  would  fall  17.2^  below  costs.  All  costs  are 
predicated  at  kilowatt  hoiirs  at  meter. 

Street  Lighting  Service: 

At  the  4.35^  return,  costs  developed  are  less  than  revenues  by 
4.6^  and,  at  5.70^  return,  costs  exceed  revenues  by  but  2.5^»*** 


* From  Table  5,  the  Wheeling  Charges  are  divided  by  the  kilowatt  hours 
at  the  meter  - thus: 

Railway  A.C.  $ 74,533  divided  by  49,490,790  Kwhr  equals  I.506  Mills 
Railway  D.C,  $113,163  divided  by  27^053,065  Kwhr  equals  4.183  Mills 
^*  Total  Cost  Mills  Per  Kwhr  at  Meter 


Present  Revenue  (Table  7)  $710, 252 

Less  Dist.  Costs(Table  6-pg.l)  208, 624 

Balance  of  Revenue  for  Power  Pool  Costs  501,628 
Power  Pool  Costs (Table  6-pg.l) 

Indicated  Deficiency 


9.28 
2.72 

524,831  6.86 

$ 23,103  0.30- or  3.2/0  low 

In  reference  to  total  revenue  of  9.28 
mills,  or  4.5^  as  to  Power  Pool 
costs  of  6.86  Mills. 

***  With  no  impact  for  Income  Taxes,  a fairly  substantial  change  can  be 
made  in  the  rate  of  return  with  but  nominal  effect  on  revenues  - i.e,, 
each  dollar  change  in  net  produces  the  same  change  in  gross  revenue. 
With  a 4^  State  and  a 52?^  Federal  Income  Tax,  now  effective  on  inves- 
tor-owned utilities,  each  dollar  change  in  net  revenue  requires  2.17 
dollars  in  gross  revenue. 
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The  charge  for  moving  the  Street  Lighting  energy  from  Newark  is 
6.4  mills  per  Kwhr.  This  leaves  a balance  of  the  revenue  for  payment  of 
Hetch  Hetchy  deliveries  at  Newark  of  6.85  mills  per  Kwhr,  against  an  indi- 
cated cost  of  6,23  mills  - a margin  of  10^.  At  the  higher  rate  of  return, 
costs  rise  to  7.19  mills  and  are  over  present  available  revenues  at 
Newark  by  approximately  4.7^.  The  6.85  and  6.23  figures  become  6.07  and 
5.52  mills  per  Kwhr  for  kilowatt  hours  of  delivery  at  Newark,  as  contrast- 
ed with  those  at  the  meter,  upon  which  the  first  group  are  computed. 

Traffic  Signals; 

This  is  a comparatively  small  service  as  to  kilowatt  hoirrs,  and 
it  is  usually  considered  in  conjunction  with  Street  Lighting.  Most  of 
the  service  is  unmetered,  but  a careful  estimate  is  made  of  the  kilowatt 
hours  of  use  for  each  signal  served. 

The  revenues  are  shown  to  exceed  the  indicated  costs  (4.35^ 
basis)  by  approximately  l6.1^.  The  excess  is  nearly  as  great  at  5»70^  - 
namely,  10^.  The  Wheeling  Charge  is  the  same  as  for  Street  Lighting. 

The  favorable  costs  arise  from  the  very  high  load  factor  of 
91^  which  may  well  be  too  high,  but  which  was  developed  from  the  basic 
data  used.  The  revenues  are  in  the  neighborhood  of  Vjo  of  the  total 
system. 

Crystal  Springs  Pumps; 

This  is  a favorable  load  to  serve.  The  voltage  of  delivery  is 
2300  - stepped  down  by  Pacific  Gas  and  Electric  from  60  Kv.  The  annual 
load  factor  is  high  - namely  82.7?^.  The  Wheeling  Charge  is  low,  amount- 
ing to  1.6  mills  per  Kwhr.  Total  costs  at  the  lower  rate  of  return 
amount  to  6.I8  mills  against  a present  revenue  of  8.10  mills  - thus, 
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revenues  are  over  indicated  costs  by  31,0^. 

Indicated  costs  for  deliveries  at  Newark  - i.e.,  for  the 
Power  Pool  component  - are  4.53  Kills  per  Kwhr.  This  compares  with  the 
balance  of  revenue,  after  meeting  Wheeling  and  other  Distribution  Pool 
costs,  for  the  Power  Pool  service  of  6.44  mills  per  Kwhr.  At  5.70^ 
return,  the  4.53  amount  becomes  5*24  mills. 

All  Other  Municipal  Load; 
a - Airport: 

Costs,  as  developed,  are  substantially  higher  than  revenues  - 
namely,  12.81  mills  at  a 4.35^  return,  as  compared  with  a revenue  of 
8.4o  mills  per  Kwhr.  This  results  in  an  indicated  deficiency  of  4.4l 
mills,  or  34.4^. 

Distribution  costs  of  6.70  mills  carry  a Wheeling  Charge  of 
6.67  mills.  This  only  leaves  1.70  mills  (8.40-6, 70)  to  provide  for 
production  and  transmission  to  Newark.  The  study  indicates  these  latter 
costs  amount  to  6.11  mills  per  Kwhr.  Costs  at  the  5*7^  return  for 
delivery  at  Newark  amount  to  7*05  mills,  and  at  the  meter,  13.78  mills 
per  Kwhr  - thus  a still  greater  indicated  deficiency  with  the  higher  rate 
of  return  results. 

The  load  characteristics  of  the  service  are  good,  as  the 
annual  load  factor  is  49.2^. 

b - Balance  of  the  Municipal  Load: 

This  group  is  made  up  of  approximately  l8  sub-classifications, 
as  set  forth  in  Table  7.  The  analysis  of  these  accounts  as  a whole  shows 
that  the  hours  of  use  are  low  in  relation  to  the  demands  imposed  - in 
other  words,  in  more  technical  language,  the  average  load  factors  are 
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low  - for  the  group  as  a whole,  it  is  approximately  25^. 

The  average  cost  per  Kwhr  at  4.35^  return  is  1.7355^  (17.35 
mills),  as  compared  to  a revenue  of  hut  1.311^^  - making  an  indicated 
deficiency  of  0.424^  (4,24  mills)  per  Kwhr,  or  24.4^, 

Distribution  Pool  costs  of  9.10  mills  carry  Wheeling  Charges 
of  8.3  mills  per  Kwhr.  The  revenue  left,  after  providing  for  the  full 
Distribution  Pool  costs  at  4.35^  return,  is  6.00  mills.  The  costs  as 
developed  are  10, l6  mills.  For  a further  discussion  of  some  of  the 
individual  groups,  please  turn  to  Appendix  C-4. 

II  - Irrigation  District  Loads: 

Next  to  the  City's  own  Municipal  loads,  service  to  the 
Irrigation  Districts  for  pumping  water  and  for  municipal  uses,  has 
priority  over  other  customers  for  deliveries  from  Project  production. 
Sales  made  (Appendix  C-2),  exclusive  of  the  miscellaneous,  accounted  for 
28^  of  the  total;  while  revenues  received  represented  l4^.  This  latter 
indicates  the  wholesale  nature  of  the  service  and  the  fact  it  was  sold 
at  a low  rate. 

The  District's  load  characteristics  are,  in  part,  dependent  on 
climatic  conditions.  Fairly  heavy  demands  occur  both  in  the  Fall  and 
Winter  seasons.  The  annual  load  factor  for  the  adjusted  year  is  46.8^ 
(Table  2). 

Inasmuch  as  the  deliveries  are  made  directly  off  the  main  115 
Kv  transmission  circuits  of  the  City  through  tap  lines  to  the  District's 
Station  "J”,  there  are  no  Distribution  Pool  costs  involved  in  serving 
the  load.  There  is  included  a Customer  Cost  Assignment  limited 
essentially  to  the  operation  and  maintenance  and  carrying  charges  on  the 
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investment  in  the  metering  and  related  equipment.* 


Reference  to  Table  7 shows  that  the  developed  cost  to  serve 
the  District's  load  at  a 4.355^  return  is  in  the  amount  of  5*35  mills  per 
Kwhr,  This  compares  with  an  average  revenue  of  4.11  mills  - indicating 
a deficiency  of  1.24  mills  per  Kwhr,  or  30.2^  on  the  purchase  price,  and 
23.2^  on  the  indicated  cost  to  serve.  At  the  higher  return,  the  cost  is 
6.17  mills  per  Kwhr. 

Ill  - Commercial  Loads  (Firm) : 

Riverbank  Ordnance; 

Under  the  agreements  arising  out  of  the  disposition  of  Ketch 
Hetchy  electric  production  under  the  Raker  Act,  any  supplemental  purchas- 
es from  Pacific  Gas  and  Electric,  to  make  up  Project  difficiencies  to 
supply  loads,  must  first  be  applied  to  the  requirements  of  the  Riverbank 
Ordnance  plant. 

The  City  has  no  Customer  Investment  specifically  made  to 
service  this  lead. The  customer  installation  is  owned  entirely  by  the 
United  States  Government. 

Reference  to  Table  6 will  show  that  deliveries  were  made  from 
both  Project  Power  and  Supplemental  purchases  from  Pacific  Gas  and 


* The  City's  ownership  in  Station  "J"  includes  two  switch  towers,  one 
on  each  side  of  the  tap  connectors,  together  with  high  voltage  meter- 
ing equipment,  which  includes  a meter  tower,  disconnect  switches, 
potential  and  current  transformers,  and  a recording  watt  hour  meter. 
The  installation  was  completed  in  April  1948  at  a cost  of  $63,622,86. 

In  1952,  the  District  increased  the  capacity  of  Station  "J"  and  this 
required  the  City  to  install  a second  meter  and  associated  equipment 
at  a cost  of  approximately  $4o,300. 
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Electric  under  the  adjusted  year  basis. 

At  the  comparatively  small  use  in  kilowatt  hours  in  reference 
to  demands,  the  annual  load  factor  is  very  low  - namely  13.3^  on  Project 
deliveries  and  26.0^  on  the  Supplemental,  Project  costs  under  these 
conditions  work  out  to  13»13  raills  per  Kwhr  at  4,35^  return  and  purchases 
at  9.10  mills  for  deliveries  plus  losses.  The  average  combined  cost  for 
metered  consumption  is  10.56  mills  per  Kwhr  at  4.35'^  return.  This  com- 
pares with  a revenue  of  9,19  mills  per  Kwhr.  Costs  at  5*7^  return 
indicate  a cost  of  11.26  mills.  Power  purchases  may  be  viewed  as  the 
best  measure  of  costs,  as  practically  all  deliveries  are  nonnally  ob- 
tained from  such  source. 

Permanente  Cement  Plant: 

This  is  a large  and  excellent  load.  Its  operations  are  very 
uniform.  The  annual  load  factor  is  nearly  90^.  In  preference  for  use 
of  Project  energy,  the  Cement  load  comes  ahead  of  other  Commercial  ser- 
vices. 

The  service  is  in  effect  wholesale  and  rendered  at  transmission 
voltage.  From  Newark,  the  Permanente  and  Kaiser  loads  carry  the  full 
rental  charges  for  the  110  Kv  and  60  Kv  lines  to  transport  the  energy. 

The  load  statistics  (Table  2)  show  that  approximately  90^  of 
the  Cement  Company's  supply  was  of  Project  origin.  As  the  Municipal 
and  Irrigation  loads  grow,  a much  larger  per  cent  will  become  Supple- 
mental energy  purchases. 

Reference  to  Tables  6 and  7 shows  that  the  indicated  costs  to 
serve  are  very  low  - namely  4.67  mills  at  the  4.35/^  return,  and  5.25 
mills  at  5.7^  return.  Revenues  under  present  rates  yield  7.73  mills  per 
Kwhr. 
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Project  costs,  at  transmission,  give  3.87  mills  at  the  present 
high  load  factor  of  use.  Supplemental  purchases  cost  6.05  mills.  The 
Customer  costs  add  approximately  $53,000  a year.  The  average  cost  for 
kilowatt  hours  at  the  meter  yield  the  4.6?  mills  previously  noted, 

Kaiser  Aluminum  and  Chemical  Corporation; 

As  previously  noted,  service  to  the  Aluminum  Plant  is  subject 
to  interruption.  In  the  Study,  revenue  from  this  service  has  been 
treated  as  a credit  to  costs  of  operation  and  no  costs  have  been  developed 
in  Summary  Table  7. 

Costs,  however,  have  been  developed  in  order  to  learn  what  the 
probable  impact  on  Project  earnings  are  to  provide  the  service. 

On  the  adjusted  year  basis,  with  Project  deliveries  supplying 
about  hkio  of  the  total,  the  indicated  costs  are: 


Mills  Per  Kwhr 

Cost 

Total 

At  Newark 

At  Meter 

Project  Deliveries: 

3,559,124  Kwhr 

$a5,ii*n 

7.09 

Supplemental  Purchases: 

4,320,000  Kwhr 

16,589 

3.84 

Sub-total 

41,830 

5.31 

5.43 

Customer  Costs; 

2.657 

0.34 

0.34 

Total  (7,879,124  Kwhr 

Delivery  to  Kaiser) 

$44,487 

5.65 

Average  Cost  for  Kwhr  at  Meter 

(7,704,000  Kwhr) 

5.77 

5.77 

Revenues  realized  from  sales  would  amount  to  $52,441,  or  6.8I 
mills  per  Kwhr  (7,704,000  Kwhr). 

If  all  the  deliveries  had  been  from  Supplemental  purchases, 
the  average  cost  would  have  been  4.19  mills,  based  upon  7,704,000  Kwhr 
and  15,120  Kw  months.  In  the  Project  cost,  a Demand  component  is  in- 
cluded in  the  amount  of  $12,677,vhich  is  equivalent  to  3»56  mills. 
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This  would  leave  3.53  mills  for  the  Commodity  portion  (7.09  - 
3.56).  If  the  3.53  mills  cost  he  increased  by  the  Customer  cost  of  0.3^ 
mills,  the  result  would  be  3.87  mills  (4.06  at  the  meter).  The  latter 
could  be  looked  at  as  the  incremental  cost  to  serve  by  the  City. 
Supplemental  Power  purchaises  from  Pacific  Gas  and  Electric  are  also  on 
an  incremental  basis,*  as  the  service  is  subject  to  curtailment. 

It  is  the  conclusion  that  revenues  derived  from  the  Kaiser 
Aluminum  load  adequately  cover  costs  on  any  incremental  basis.  When  the 
load  is  furnished  from  Supplemental  purchases,  the  advantage  increases, 
as  the  rate  charged  by  Pacific  Gas  and  Electric  is  also  on  an  incremental 
basis.  It  may  be  expected  that,  in  the  future,  under  existing  Project 
development,  most  of  the  sales  to  Kaiser  Aluminum  will  be  obtained  by 
Supplemental  purchases. 

In  this  study,  the  impact  of  serving  Kaiser  Aluminum  is  very 
small.  To  the  extent  there  is  an  advantage,  it  is  favorable  to  the 
other  loads  as  herein  handled. 

The  services  in  Tuolumne  County  are  also  viewed  as  very  in- 
significant cost-wise.  The  handling  the  revenues  as  a credit  has  no 
material  impact  on  the  results  of  the  study  in  either  increasing  or 

* Under  a letter  agreement,  dated  November  19,  1952,  supplementing  an 
April  18,  1945  Contract,  the  City  is  to  pay  Pacific  Gas  and  Electric 
Company  the  following  rate  for  deliveries  of  Supplemental  power  for 
Kaiser  Aluminum: 

$0,30  per  Kw  of  the  maximum  demand  each  month,  plus 
3.6  mills  per  Kwhr. 

The  April  I8,  19^5  contract  provided  that  Pacific  Gas  and  Electric 
could  discontinue  or  partially  curtail  the  delivery  of  the  supple- 
mental purchases  for  the  then  Magnesium  Plant  (now  Aluminum  Plant) 
in  the  event  Pacific  Gas  and  Electric  discontinued  or  curtailed  the 
delivery  of  electric  energy  to  consumers  receiving  service  of  the 
same  type  on  its  own  system.  Such  curtailment  provision  was  stated 
as  in  consideration  of  the  low  rates  provided  in  the  Contract, 
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decreasing  the  costs  to  the  other  classes. 

The  small  dump  sales  to  Pacific  Gas  and  Electric  do  not 
usually  take  place  - they  did  not  in  the  recorded  year  studied  - but 
would  have  resulted  in  the  adjusted  year  because  of  some  surplus  genera- 
tion in  some  months,  due  to  the  large  loss  in  the  Kaiser  Aluminum  load. 
However,  it  may  be  noted  there  was  a similar  actual  dump  sale  this  19^h- 
55  year.  To  have  a market  for  every  kilowatt  hour  that  is  generated 
from  a hydro-plant  must  be  viewed  as  a favorable  condition.  The  rate 
realized  is  2.9  mills  per  kilowatt  hour,  end  the  total  revenue,  $12,29^. 
This  generation  and  sale  was  like^dLse  treated  as  a credit  to  cost  of 
system  operations. 

In  Chapter  V,  that  follows,  on  Rate  Analysis,  present  and 
proposed  rates  will  be  discussed  and  their  resulting  impact  on  the 
Power  Division  earnings  will  be  presented. 
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CHAPTER  V 


RATE  ANALYSIS 
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CHAPOSIR  V 


RATE  AM.YSIS 

Introduction: 

In  this  next  to  the  last  Chapter,  before  Conclusions,  it 
will  be  the  purpose  to  review  each  of  the  different  customer  classifica- 
tions of  service  from  the  point  of  view  of  the  form  and  level  of  electric 
rates  that  reasonablsr  may  be  established  to  yield  certain  dollars  of 
revenue . 

Chapter  IV  has  made  available  a fairly  comprehensive  develop- 
ment as  to  the  indicated  costs  to  provide  the  service.  Chapter  III  sets 
forth  the  earning  position  of  both  Divisions  of  Operation  and  for 
different  rates  of  return. 

In  Chapter  II  there  is  developed  the  alternate  or  competitive 
level  of  revenue  that  might  be  realized  if  the  service  was  not  provided 
by  the  City. 

All  this  material  is  viewed  as  excellent  background  and 
necessary  information  to  intelligently  set  forth  a suggested  rate 
structure  of  each  of  the  different  classes. 

At  this  time,  it  may  be  well  to  note  that,  from  a system 
standpoint,  it  may  be  said  that  rates  are  predicated  on  the  over-all 
Cost-to-Serve  principle  - i.e.,  if  it  is  desired  to  realize  4.5  million 
dollars  in  gross  revenues,  then  the  class  rates  established  must  in 
total  provide  that  amount.  However,  for  the  individual  classes  that  go 
to  make  up  the  system,  some  classes  may  be  expected  to  raise  more  and 
some  less  revenue  than  the  costs  for  each  of  the  classes. 

In  other  words.  Cost  to  Serve  may  be  viewed  as  a valuable 
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guide  and  tool  in  the  fixing  of  class  rates,  but  not  necessarily 
controlling. 

There  are  many  other  considerations  that  those  who  have  the 
responsibility  for  fixing  rates  normally  may  view  as  also  of  importance, 
depending  upon  the  circumstances  in  each  case.  Some  of  these  other 
elements  include: 

1 - The  rates  now  charged 

2 - The  history  of  the  rates  and  the  territory  served 

3 - The  value  of  the  service  concept  - both  from  point  of 

view  of  the  customer  and  the  Agency  supplying  the 
service 

h - Competitive  conditions  in  respect  to  alternate  services 

3 - Rates  charged  by  other  Agencies 

6 - Legal  statute;  and 

7 - Public  policy. 

In  a Municipal  system,  such  as  the  Hetch  Hetchy,  the  broader 
aspects  that  are  associated  with  the  public  welfare  concept  to  carry 
out  the  dictates  of  the  Congressional  Act  under  which  the  Project,  in 
part,  fimctions,  as  well  as  the  City  Charter,  no  doubt  weigh  heavily 
with  the  Public  Utilities  Commission  and  the  Board  of  Supervisors  in 
any  decisions  made. 

In  any  Governmental  service  that  has  certain  inherent  cost 
savings  at  its  level  of  operation  in  the  way  of  taxes  and  lower  cost  of 
capital,  the  question  arises  - shall  such  be  passed  on  in  full  in  the 
form  of  lower  utility  rates,  or  shall  some  higher  rates  be  charged  in 
order  that  some  net  earnings  may  be  realized: 
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1 - to  assist  in  the  capital  expansion  of  the  Project;  and/or 

2 - to  provide  monies  for  the  General  Fund  for  civic  better- 

ment and/or  to  provide  a lesser  tax  rate  to  the  citizens. 
Attention  may  now  be  directed  to  each  of  the  classes  served 
from  the  viewpoint  of  rates. 

I - San  Francisco  Municipal  Loads; 


Railway  Service: 

This  service  is  billed  under  a City  of  San  Francisco  Schedule 


here  designated  as  P9-A.  The  rate  is  as  follows; 
Rate: 

First  100  Kwhr  per  mo.  per  Kw  of  Max.  demand 
All  over  100  Kwhr  per  Kwhr  per  Mo.  per  Kw 

of  Max.  demand 

Monthly  Minimum  Charge; 

Per  Kw  of  Maxim\am  demand 


Cents  Per 
Kwhr 

A.C.  D.C. 

0.96  1.22 
0.79  1.06 

A.C.  D.C. 
$2?^ 


Presently  Schedule  P.R.  of  Pacific  Gas  and  Electric  became 


effective  November  10,  1952,  Rate  PR(A)  is  as  follows; 


First  300  Kwhr  per  mo.  per  Kw  of  max.  demand 
All  over  300  Kwhr  per  Kwhr  per  mo.  per  Kw  of 
maximum  demand 

Monthly  Minimm  Charge: 

Per  Kw  of  maximum  demand 


Cents  Per 
Kwhr 

A.C.  D.C. 

1.08  iM 

0.95  1.27 

A.C.  D.C. 

$2.20  $3.20 


A published  tariff  PR-S  of  the  Public  Utilities  Commission  and 


the  Bureau  of  Light,  Heat  and  Power  of  the  City  and  County  of  San 


Francisco  is  as  follows: 


First  100  Kwhr  per  mo.  per  Kw  of  Max.  demand 
All  over  100  Kwhr  per  mo.  per  Kw  of  max.  demand 
Monthly  Minimum  Charge: 

Per  Kw  of  maximum  demand 


Cents  Per 
Kx^hr 

A.C.  D.C. 

lTo5  1755 
0.95  1.27 

A.C.  D.C. 

$2.20  $3.20 


Each  of  the  rate  tariffs  provide  for  a Rate  (b)  of  a Demand  and 


Energy  form.  However,  at  the  load  factors  of  operation  of  the  Railways, 
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Rate  (a),  that  has  "been  tabulated,  provides  the  lower  billing. 

A comparison  of  present  billings  with  that  which  would  result 
under  Schedule  PR(A)  of  Pacific  Gas  and  Electric  Company,  along  with 
costs  as  developed  in  this  study,  is  as  follows: 

Municipal  Railway  Propul.sion 


Item 

A.C. 

D.C. 

Total 

Revenue : 

As  billed  - City’s  P-9-A 

$‘>07,993 

$302,259 

$710,252 

Alternate  Present  PR-S 

530,492 

394,976 

925,468 

Alternate  rate  higher 

122,499 

92,717 

215,216 

Per  cent  higher 

30.0fo 

30 -7io 

30. 3i 

Cost  to  Serve; 

At  return  of  4.35'?^ 

$394,527 

$338,928 

$733,455 

Present  revenues  - lower 

(13,466) 

36,669 

23,203 

Per  cent  lower 

12. Vfa 

3-3lo 

At  return  of  5*70^ 

$442, 246 

$371,791 

$814,037 

Present  revenues  - lower 

34,253 

69,532 

103,785 

If  rates  were  boosted  to  the  Alternate  level,  a substantial 

increase  would  result.  If  raised 

to  a 5*7^^  return, 

nearly  15^  increase 

would  be  required.  Present  charges  return  slightly  less  than 

the 

developed  costs  at  the  lower  level 

of  earnings. 

Schedule  PR-S,  as  published  by  the  City,  would  result  in  the 

following  comparative  figures; 

A.C. 

D.C. 

Total 

Revenue; 


As  billed  - City's  P-9-A  $^07,993  $302,259  $710,252 

Under  published  City's  Schedule  PR-S(a)  490,273  361,976  852,249 

Schedule  PR-S(A)  - higher  82,280  59,717  1417997 

Per  cent  higher  20.2^  19.8^  20.0^ 

In  the  case  of  the  Municipal  Railway  Service,  the  matter  of 
public  policy,  as  dictated  to  by  the  present  rate  level  and  the  value 
of  the  service  would  appear  to  be  the  predominant  factor.  While  this 
study  has  made  no  analysis  of  the  financial  operation  of  the  Railway  - 
from  Press  releases  and  the  fact  that  local  transportation  systems 
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generally  - whether  publicly  or  privately  owned  and  operated  - have 
great  difficulty  in  breaking  even  financially  - it  would  seem  that  no 
increase  in  the  rate  structure  to  the  Municipal  Railway  should  be  made. 
City  transportation  is  apparently  a t-v'pe  of  service  where  the  cost  of 
providing  it  is  fast  approaching  its  value  as  appraised  by  the  riding 
public.  In  any  event,  even  on  a cost  basis,  revenues  do  not  compare 
badly  with  the  cost  of  providing  the  electric  service. 

It  is  accordingly  recommended  that  the  present  billing  basis 
be  continued. 

Street  Lighting; 

The  Street  Lighting  classification  is  somewhat  complex.  It 
may  be  broken  down  into  four  parts,  as  follows; 

Revenue 

Class  Kwhr  Present  Alternate  Amount 

(P.  G.  & E.)Higher 


1 - City  Street  Lights 

32,921,398 

$442,793 

$593,111 

$150,318 

2 - Airport  Street  Lights 

33,770 

617 

7U7 

130 

3 - Tunnels 

438,014 

5,214 

6,ooif 

790 

4 - Airport  - Miscellaneous 

13,252 

370 

U30 

60 

Total 

33,406,434 

$448,994 

$600,292 

$151,298 

The  indicated  cost  to  serve  for  the  group  as  a whole  (Table  7) 
is:  At  ^.35^  return  $428,311 

At  5.70fo  return  $460,447 
1 - City  Street  Lights: 

City  Street  Lighting  necessarily  represents  the  street  light- 
ing system  for  the  City  of  San  Francisco.  It  is  particularly  further 
identified  in  the  main  contract  with  Pacific  Gas  and  Electric  for  the 


V 1 ;'■=  •:  ;.>n ’•'.^■rv-f  rti  /.i ..:*.■•?  Tr!  II. 

. . : '■-.,'1  ' vJ . " 'Ij  ‘iajrftvxafli 

-,-  V :•;  4.  ■.  ■..?;  ■-••  L-:: u:'T  ■.>•! .'ijp:r '=' ..t 

•;  - -^‘l  ; ■x.£xVO-Tq 

„• ; ■ ( ,’■  i':»v“  . .j i~c  rf , ai.f ffeftj. : 


■:  'V  , 


■'.’ji.t  Yifcustf';; 


V-  r,.i;  V Jix : ;:'C. Li 

. :•  ;.■v..-^.L.^.'.^':‘:  v.',.  i.:'  -wo'\  o>f:I  nwofj 


Ira ■■  ■ . .a': ' i /.  ca  - 


V .'’.v  'L'>,rv  ir"- .1.1  : ■:  ;- 

•7  .rL^v.M 

r '-Jr'v'a-  ^ ' 

L.  ’ /Lai:; 

r ;r!C7;,  -'.'J  a ? ..viv-.  - 

:,I.- 


•.•7!  ■-  .-1  -l-K  ' 


disposal  of  Hetch  Hetchy  Power  (dated  March  l4,  19^5)  in  that  Pacific 
Gas  and  Electric  is  not  only  to  deliver  the  Hetch  Hetchy  energy  to  the 
lighting  system,  but  is  to  maintain  the  street  lamps.  In  this  respect, 
the  agreement  provides,  in  part,  under  Schedule  of  Charges,  as  follows: 

- Charges  for  street  lighting  services  other  than 
energy  shall  be  the  charges  for  street  lighting  services 
under  schedules  therefor  as  now  existing  or  as  hereafter 
revised,  less  a credit  equal  to  the  quantity  of  energy 
delivered  for  Street  lighting  purposes  times  1.345  cents 
per  kilowatt  hour."  (Underscoring  supplied) 

The  application  of  this  clause  means  that,  out  of  the  total 
Street  Lighting  billing  rendered  by  the  Bureau  of  Light,  Heat  and  Power 
to  the  City  and  County  of  San  Francisco,  Hetch  Hetchy  Power  Division 
receives  1.345  cents*  for  each  kilowatt  hour  billed.  The  balance  of 
the  billing  is  paid  directly  to  Pacific  Gas  and  Electric  for  Street 
Lighting  maintenance  and  other  costs  - exclusive,  however,  of  the 
Wheeling  Charges  of  6.421  mills  per  kilowatt  hour  paid  by  the  Power 
Division  itself,  and  therefore  part  of  the  costs  in  this  study. 

The  estimate  for  the  Alternate  service  was  made  under  Schedule 
LS-5  where  the  rate  covers  only  the  furnishing  of  energy  to  street 
lamps  (Electrolier  Metered  Rate).  In  view  of  the  costs  developed,  this 
level  of  charges  that  are  33.8/0  higher  must  be  viewed  as  a ceiling.  It 
would  represent  an  average  charge  of  1.80j^  per  Kwhr  contrasted  with 
1.345^^  now  charged  - or  a total  billing  of  $592,585  and  resulting  in 
an  increase  of  $149,792. 

The  4.35^  return  would  provide  a Street  Lighting  charge  of 


* Hetch  Hetchy  gross  receipts  from  Street  Lighting  may  be  checked  - 
32,921,398  Kwhr  at  1.3^5?^  = $442,792.80 
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1.3019^  per  Kwhr,  while  the  higher  rate  of  return  would  call  for  1.399^ 

- both  in  comparison  with  the  present  charge  of  1.345^  established  10 
years  ago. 

Here  again,  it  is  a matter  of  broad  City  policy  as  to  the 
level  of  the  rate  to  be  charged.  The  higher  rate  - say  1.40{^  - would 
represent  but  a 4 per  cent  increase,  veiy  modest;  while  1.5^  per  Kwhr 
would  amount  to  11.5^. 

In  order  not  to  increase  the  City's  Street  Lighting  budget 
(and  the  tax  rate),  the  Power  Division  might  make  a contribution  equal 
to  the  increase.  Such  a procedure  would  show,  in  a tangible  manner, 
some  of  the  savings  that  the  Power  Division  is  accomplishing  for  the 
City  of  San  Francisco  in  providing  low  electric  rates. 

The  recommendation  is  that  consideration  be  given  to  some 
plan  wherein  the  dollar  benefits  - through  lower  rates  - may  be  apprais- 
ed, made  known,  and  credited  to  the  Power  Division's  operations. 

Airport  Street  Lighting: 

The  present  billing  is  on  old  Schedule  L-34.  The  Alternate 
is  priced  out  under  the  City's  LS-5-S-^  tariff  for  meter  rate  street 
lighting  - the  same  as  LS-5  Street  Lighting  rate  of  Pacific  Gas  and 
Electric. 

The  indicated  annual  increase  is  $130,  or  l6.4^. 

Tunnels : 

Under  this  caption  is  included  the  lighting  of  the  Stockton 
Street  Tunnel  and  the  Sunset  and  Twin  Peak  Tunnels,  the  latter  being 


* Presently  not  effective. 
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of  the  Mimicipal  Railway.  The  present  billing  is  under  Schedule  L-34 
and  the  Alternate  is  priced  out  under  LS-5-S. 

The  annual  increase  would  be  $790,  or  15.5^. 

Airport  - Miscellaneous: 

These  include  Airport  Accounts  4130-4  and  4130-6  which  cover 
Airport  Tower  warning  lights. 

Street  Lighting  Schedule  L-35  (outside  of  incorporated  limits) 
is  now  applied.  The  Alternate  is  Schedule  LS-6-S.  The  computed  dollar 
increase  is  $59  a year,  or  15.9^* 

It  is  recommended  that,  for  the  miscellaneous  Street  Light- 
ing items,  each  of  the  three  be  billed  under  the  Alternate  rate 
Schedules  LS-5S  and  LS-6S. 

Traffic  Signals  and  Devices; 

Under  this  classification  are  included  traffic  signals, 
beacon  lights  and  crossing  signals.  About  5?^  of  the  traffic  signals 
are  metered  out  of  a total  of  approximately  529  in  number.  All  un- 
metered signals  are  classified  by  type  and  size  - i.e.,  as  to  the  num- 
ber and  size  of  lamps.  The  kilowatt  hour  standards  of  use  are  set  up 
on  a daily  basis.  The  metered  service  is  at  a flat  2.7^  charged  per  iCwhr. 
The  unmetered  service  is  covered  under  a designation  SL  15,  with  a 
minor  exception. 

Revenue  and  cost  comparisons  follow: 

Revenues Cost  Estimates 

Present  Alternate  4.35%  5.7% 

Traffic  Signals  & Devices  $4o,o69  $46,o84  $34,531  $35,819 

With  the  large  number  of  individual  service  connections  and 
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somewhat  limited  information,  it  is  quite  possible  that  the  cost 
estimates  are  not  complete  and  are  probably  somewhat  low.  However, 
with  the  saving  realized  from  a non-metered  service,  the  costs  should 
be  lower  than  on  a metered  basis.  Where  metered  service  is  predomi- 
nantly used,  it  is  common  practice  to  price  the  consumption  for  traffic 
signals  on  the  General  Service  Schedule.  Such  would  mean  Schedule 
A-l-S*  of  the  City's  and  A-1  of  Pacific  Gas  and  Electric  Company  - both 
are  identical. 

It  is  recommended  that  the  metered  service  be  priced  on 
Schedule  A-l-S,  General  Service,  and  that  no  change  be  made  in  the  un- 
metered billing.  This  would  mean  an  increase  of  $459  a year  on  the 
metered  service,  or  l6.8fo  - for  traffic  signals  generally,  the  over-all 
increase  would  be  the  same  dollar-wise,  but  the  percentage  increase 
would  become  1.1^. 

Crystal  Springs  Pumps: 

Crystal  Springs  Pumps,  used  by  the  Water  Department,  provide 
favorable  load  characteristics,  both  as  to  power  factor  and  load  fac- 
tor - the  latter  at  approximately  80^  on  an  annual  basis.  Voltage  of 
delivery  is  2300  - stepped  down  from  transmission. 

Service  is  now  billed  under  old  Schedule  P-30.  A comparison 
of  costs  and  revenue  amounts  is: 

Revenues Costs 

Present  Alternate  4.35%  5.7% 

Crystal  Springs  Pumps  $113,537  $116,023  $86,6l6  $96,572 

The  Alternate  revenue  is  computed  at  A-I3-S  (Pacific  Gas  and 

* Not  effective . 
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Electric  A-I3)  with  a 4^  discount  for  primary  voltage  delivery  and 
power  factor  discount. 

The  developed  costs  carry  a Wheeling  Charge  of  I.634  mills 
per  Kwhr  and  reflect  the  favorable  load  characteristics  of  the  opera- 
tion of  the  pumps. 

The  alternate  billing  under  A-I3-S  is  viewed  as  a celling  - 
the  maximum  that  could  normally  be  charged  - and  is  viewed  as  too  high 
at  this  time.  In  fact,  present  billings  are  31^  over  the  lower  cost- 
to-serve  and  l8^  over  the  costs  carrying  the  5*1$  return.  Considera- 
tion may  well  be  given  for  a lower  rate  than  now  charged.  Such  a rate, 
P-30-S*  has  been  developed  and  would  provide**  an  annual  billing  of 
approximately  $102,500  and  a reduction  of  $11,000,  or  9*7^. 

The  P-30-S  Schedule  is  recommended  for  billing  deliveries  to 
the  Crystal  Springs  Pumps. 

All  Other  Loads  (Municipal) ; 

Airport: 

Present  revenue  is  viewed  as  low,  as  the  average  revenue  per 
Kwhr  is  but  8.4  mills.  Costs  as  developed  appear  entirely  reasonable. 


* Due  to  the  limited  application,  a rate  in  the  form  of  Schedule  P-30 
has  been  developed,  and  is  as  follows: 

Demand  Charge; 

First  1000  Kw  or  less  of  maximum  demand  $1,000  per  month 
Excess  Kw  of  maximum  demand  $0.70  per  Kw  per  Mo. 

Energy  Charge; 

First  150  Kwhr  per  Kw  per  month  0.89^  per  Kwhr 

Next  150  ” " " " " 0.7?^  " 

All  over  300  ” ” ” " . " 0.5^  " " 

Minimum  Charge  per  month  - $1000.00 
Special  Conditions: 

As  per  Schedule  A-13S 

**  Includes  3^  voltage  discoimt  and  0,%  for  power  factor. 
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especially  since  such  must  carry  a Wheeling  Charge  of  6.67  mills  per 

Kwhr.  A comparison  between  revenue  and  costs  is: 

Revenue Costs 

Present  Alternate  At  4,35^  At 

Total  $162,610  $190,487  $248,064  $266,371 

Per  Kwhr  - Mills  8.4o  9.84  12.81  13.76 

The  Alternate  billing  is  under  Schedule  A-I3S. 

Under  conditions  of  costs  as  incurred  by  the  Power  Division 

in  providing  the  service  to  the  Airport,  both  Present  and  Alternate 

revenues  are  viewed  as  too  low. 

In  this  instance  however  the  A-I3-S  billing  must  be  viewed 

as  the  ceiling  rate  and  is  the  Schedule  recommended  for  billing.  The 

application  of  this  tariff  will  provide  an  increase  in  billing  of 

approximately  $27,900,  or  17.1/^. 

All  Other  Municipal  Service  - Balance: 

This  group  is  made  up  of  miscellaneous  Lighting  and  Power 
service  to  the  many  Municipal  Departments  and  small  accounts  of  the 
City  and  includes  service  to  Police,  Sheriff,  Fire,  Library,  Purchas- 
ing, Public  Works,  Public  Health,  De  Young  Museum,  Municipal  Railway, 
Water,  Schools,  Recreation,  War  Memorial,  Legion  of  Honor,  Department 
of  Electricity,  Planning  Commission,  California  Academy  of  Sciences, 
Log  Cabin  Ranch,  Auditorium,  Building  Lighting,  and  Others, 

This  group,  as  a whole,  accounts  for  approximately  9.2^  of 
the  System's  adjusted  sales  and  of  the  revenue.  Deliveries  are 

at  secondary  voltage.  In  all,  821  accounts  are  involved,  out  of  a 
total  of  972  for  Municipal  - exclusive  of  service  to  traffic  signals. 
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Ttere  are  two  groups  sejrved  irder  flat  rates,  namely  20^  for  small 

power  and  2.759^  for  miscellaneous  lighting.  In  the  first,  there  are 

188  accounts  and  in  the  second,  295  or  a total  of  ij-83  out  of  the  821 

of  this  Municipal  group.  In  revenues,  the  two  flat  hillings  represent 

hut  $72,820  for  the  year  out  of  $69^,224,  or  10.4^. 

The  remaining  Municipal  accounts  of  this  group  provide  nearly 

SOia  of  the  revenue  and  are  hilled  under  block  rate  tariffs. 

Both  costs  and  alternate  revenues  have  been  computed  for 

each  of  the  suh-Municipal  groups  (Table  7 and  Appendix  C-4) . 

An  over-all  comparison  of  revenues  and  costs  is: 

Revenue  Costs 

Present  Alternate  At  4.35^0  At  3,7^0 

Total  $694,224  $789,054  $885,215  $956,303 

Per  Kwhr  1.51?^  1.72?^  1.93?^  2.08?^ 

Percent  Increase  over  Present  13.7^  27.5/^  37*7fo 

The  Alternate  Schedules  used  are  set  forth  in  Appendix  A-4-a 
along  with  the  revenue  calculations.  It  may  he  noted  for  the  2.0^  flat 
charge.  Schedule  P-l-S  has  been  used  and,  for  the  2.75^  charge. 

Schedule  A-l-S.  These  two  Schedules  - as  do  the  other  Alternate 
tariffs  used  - correspond  to  those  issued  by  the  Public  Utilities 
Commission  of  the  City  and  County  of  San  Francisco  but  are  not  now  used 
for  billing  the  City's  loads.  These  Schedules  are  also  identical  to 
the  present  tariff  schedules  of  the  Pacific  Gas  and  Electric  of  the 
same  nomenclature,  with  the  "S"  deleted. 

The  costs  developed  carry  the  full  production  and  trans- 
mission, plus  the  distribution  - which  latter  provides  for  a Wheeling 
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Charge  of  8.3^5  niills  per  Kwhr.  The  rates  of  return  are  as  shown. 

This  Mimicipal  group,  as  a -vdiole,has  relatively  small  hours 
of  use  for  the  kilowatts  of  demand  imposed.  Some  of  the  service  is 
not  used  regularly,  resulting  in  a considerable  monthly  variation.  The 
annual  load  factor  is  very  low  - 25^.  With  a low  load  factor,  there  is 
a high  diversity  - which  is  on  the  favorable  side  from  point  of  view  of 
system  capacity  required  to  serve  the  load. 

The  flat  rate  Small  Po\^er  users  would  have  the  largest  per- 
centage increase  - namely  about  385^*  Likewise,  the  customers  now 
receiving  the  2.755^  charge  would  be  raised  22^.  There  are  a few  other 
small  groups  that  also  have  high  increases.  On  the  other  hand,  the 
largest  group,  made  up  of  8l  accounts  and  covering  a Combination  Light 
and  Power  service  under  old  Schedule  C-1  (present  revenue  is  $387,350), 
would  realize  an  average  increase  of  but  11.9^.  Another  fairly  import- 
ant group  comprising  178  accounts,  and  where  the  present  revenue  is 
$125? 6l0  and  now  billed  under  old  L-1,  would  receive  a 12.0^  increase 
under  Schedule  A-l-S  for  General  Lighting. 

It  is  clear,  from  a cost-to-serve  standpoint,  a fairly  large 
increase  is  warranted.  It  is  believed,  from  a practical  standpoint, 
that  Alternate  rates  should  not  be  exceeded.  Such  would  result  in 
but  approximately  half  the  percentage  increase  under  the  lower  of  the 
indicated  costs  to  seive. 

It  is  recommended  that  Alternate  rate  tariff  billings  replace 
Present  (Appendix  A-4-a)  except  for  the  follovd.ng; 

Schedule  Present  Recommended 

Flat  2.6T~ 

Flat  2,154  3-04 


k 
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The  recommended  Flat  Charges  can  be  viewed  as  interim  rates 


covering  a transition  period. 

There  are  other  lesser  accounts  where  the  increase  might  be 
deemed  to  work  a hardship,  and  a lower  rate  could  be  charged. 


If  it  be  deemed  inadvisable  to  bring  about  Municipal  rate 
increases,  then  attention  is  again  called  to  the  possibility  of  making 
the  higher  gross  billing  charges  and  showing  a credit  on  the  billing 
for  the  approximate  amount  of  the  increase.  Thus,  a record  would  be 
available  as  to  savings  realized.* 

II  - Irrigation  District  Load: 

The  rate  charged  and  the  billings  made  for  delivery  of 
Hetch  Hetchy  energy  to  the  Districts  are  in  accordance  with  the  rate 
structure**  contained  in  the  contract  (dated  March  12,  19^5  aJ^id  as 
revised  under  date  of  June  1,  1953  - no  charge  in  the  rate)  between 
the  City  and  the  Districts. 

A comparison  of  the  revenues  and  costs  of  providing  the 


service  is  as  follows: 

Revenues Costs  

Present  Alternate  At  4.12%  At  4.33^  At  5.70^q 
(Contract)  (C.V.P.) 

Amount  $559,628  $6l8,400  $709,900  $728,800  $840,900 


Per  Kwhr  - Mills  4.11  4.54  5.21  5.35  6.17 

Per  cent  increase  over  Present  10.5^  26.8^  . 30.2fo  50,2^ 

* If  such  a plan  were  followed,  it  could  be  urged  that  the  savings  re- 
ferred to  (in  this  case,  $94,830  annually- Appendices  A-4  and  A-4a) 
are  gross  and  should  be  charged  with  the  loss  in  tax  revenue  that 
the  City  would  receive  if  served  by  the  Private  Utility.  If  such 
tax  was  ^ of  1^  of  the  gross  revenues,  in  this  case  that  would 
amount  to  $3,945  annually.  Thus,  the  net  savings  would  be  about 
96^  of  the  gross,  or  $90,885.  Where  the  Private  Utility  performs 
the  "Wheeling"  service,  as  in  this  case,  and  thus  has  the  full  plant 
investment,  the  City  receives  the  full  Ad  Valorem  Tax  payment. 

**  Rate  charged  the  Districts: 

Demiand  Charge  $0.85  per  mo.  per  Kw  of  maximum  demand 
Energy  Charge  2.2  Mills  per  Kwhr 
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The  possible  Alternate  billing  under  the  Central  Valley's 
rate*  is  viewed  as  low,  first  from  point  of  view  of  the  City's  own 
costs  to  serve  the  load,  and  secondarily,  due  to  the  fact  that  such 
deliveries  are  more  or  less  hypothetical,  as  power  deliveries  from  the 
Bureau  are  understood  to  be  fully  contracted  for  for  some  period  in 
the  future. 

Looking  at  the  rate  from  the  City's  indicated  costs  to  pro- 
vide the  service,  a substantially  higher  rate  is  justified.  At  the 
lowest  cost,  with  a return  of  4.12fo**,  an  increase  of  over  26^  is 
indicated. 

The  level  of  a rate  to  the  Irrigation  Districts  must  meet 
certain  statutory  requirements.  Any  review  of  the  operating  arrange- 
ments between  the  City  and  the  Districts  indicates  the  increasing  mut- 
uality of  interests  between  the  two.  It  would  accordingly  appear  that 
it  is  to  the  interest  of  the  Districts,  as  well  as  the  City,  that  the 
operation  and  development  of  the  Hetch  Hetchy  Project  be  kept  in  a 
so\md  and  strong  financial  condition.  This  all  points  to  the  desira- 
bility of  a negotiated  revision  in  the  present  Contract,  so  as  to 
provide  the  City  with  a needed  increase  in  the  present  low  rate  now 
charged  for  the  power  service. 

* Alternate  Rate; 

Demand  Charge  $0.75  per  Kw  of  billing  demand 

Energy  Charge 

First  130  Kwhr  per  Kw  of  billing  demand  4.0  mills  per  Kwhr 
Next  130  ” " " " " " 3.0  " 

Excess  260  " " ” " " " 2.0  " " " 

Means  of  delivery  to  the  Irrigation  Districts  is  not  known 
and  the  base  C.V.P.  rate  is  used. 

**  Based  upon  the  weighted  average  effective  interest  rate  of  4.12^  for 
all  bond  issues  up  through  September  21,  1950,  in  accordance  with  a 
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For  purposes  of  this  study,  a proposed  rate* *  has  been  set  up 
that  would  yield  a gross  revenue  of  approximately  $697^690,  and  that 
represents  an  average  revenue  of  $5.12  Mills  per  Kwhr,  or  an  Increase 
of  24.6^.  This  can  be  looked  upon  as  a compromise  rate  proposal  and 
is  viewed  as  reasonable  from  both  the  Seller  and  Purchaser  standpoint, 
at  the  present  time. 

Ill  - Commercial  Loads: 

Riverbank  Ordnance  Plant; 

In  the  United  States  Government  owned  plant  at  Riverbank, 
the  contracting  customer  is  Norris -The rmador  Corporation. 

Inasmuch  as  this  Commercial  customer  is  last  in  priority  for 
Hetch  Hetchy  deliveries,  a substantial  part  of  the  City's  deliveries 
are  Power  purchases  from  Pacific  Gas  and  Electric.  For  such  Supple- 
mental purchases,  the  City  sells  at  the  same  rate  as  it  buys  under  - 
namely  for  purchase  - Schedule  A-13  of  Pacific  Gas  and  Electric  and 
Schedule  A-I3-S  of  the  City's  for  sale.  Previously  - i.e.,  prior  to 


(Continued  from  previous  page) : 

study  furnished  by  the  Department  and  prepared  by  John  F.  Forbes  & 
Company,  Certified  Public  Accountants. 

* Proposed  Rate  for  Irrigation  Dist,r?.cts: 

Demand  Charge; 

$0.75  per  Kw  of  Billing  Demand 
Energy  Charge: 

First  130  Kwhr  per  Kw  of  Billing  Demand  - 4.0  Mills  per  Kwhr 

Next  130  " " " " " ’’  - 3.50 

Excess  260  " " " " " " - 3.0  '*  " " 

Billing  Demand;  the  higher  of  (a)  MaximiM  Demand;  and 

(b)  Sixty  per  cent  of  the  previous 
highes  maximum  demand  during 
the  preceding  eleven  months. 


- 77  - 


<ju  n«Kf  £)MC«[C*iq  a aW  lo  fot 

Aati^  tern  ^ Wtj#  B ^ Uijov 

eiuo-DtCifil  /IB  lo  t|>q  bllli«  SX.t$ >0;  siixcm/'n  ogB^ovB  aa  a&iiaemq&t 

Aiia  Iii30.'iOt'T  o*>Bt  oaiwcnqaOB  b;  £*oqw  MooX  od  noo  alt^  „^.d9  '^o 
,;mJtoc|I>tT8df  Xn«  laXXsS  s^Jd*  rscnc^  aXdmot&0%  afi  fiBvsiv  aX 

.9di*  dxt»c&Ti<r  Md 
:(5,fte-c-vt  laXoTtesiamO  « !Ct^ 

■.  < : 

idmtf.  B^ntnO  2(gB<famrXa 

d-B  ^GBlq  LfKrwo  dcoiCdt^voD  aodadS  .feedMJ  »dd  bI 
.aoXdBiotxoO  :so5.*san:adT-aJ:TJoSf  43t  ^Biaodwro  aaJtii«ni^flOd  £>/W’ 
%o‘i  Afd'itoi'^C  “X  dBBX  bX  “XoicKidawo  XBXo'/iO<Hfflo0  Bifid'  ub  jiBS/.'rnsBrtX 

o«rb.ovlj:s£>  a'yidjfO  ©iltf  'io  d'W'rJjaJtd«/i#Bte  b \o©11'//Ub£>  \fipid&  rtc^sS. 
-i>i(t^0S  dsuo  W?  .BiraduBia  to  8®D  iiK>lt  «OtoB-TC«I  ICW^  31« 

- isJ<a/  3':,u'j  di  a»  odB’i  to  ^aBaBrioiucf  XBdDra». 

Bcb  oXidOBiS  to  obO  ^ £I-A  aXuAtoa  - »tocncw<i  Twt  YXoaBi^ 

od  ■xoiiq’  i.o.  t - xSavoiva’^  \<oU&  *xol  »*xdX!>  odd  lo  e-£I-A 


--'  --  . ""■ ' tgo^'T>.t^sfnllflo2rp^ 

’ ,‘I  cificil^  \d  be^jyd^<t  to  ^ X<f  bodulit^t  \bu;^:\x. 

y ' . ada^iu/o:>o/.  bJfclrf^l  ^^giuoQ 

, Xy 

;^d:^.^:-xr^sia  aoXdBRid:-!!  ^ol  <»dBE  f:*gBOcroT:^  «. 


brmmsa  :^kUm  1o.  ifil,  7-^?  cTTo?; 

*ufvil  71V(  <’,i:xi«  o.d  toi5£^  "Jo  ’Wji  73^1  TrfuX  0£X  ■ Wiftv, 

M M »»  - " t,  ^ .»  w - 0£^  dx.a*l 

tt  M 1.  ^ *»  » « " « 'V  WS  aioaxS 

u,-ja  xliimad  maixeH  h)  Tio  ^toiid  9iiS  ■^kaMssolMJc/UXZ 
tuoivoriq  Bi<d  Tco  .)u‘>)o  7<»4  YdxX$'(d)  t , 

laXiuA  fcost;p£j  ccwltos  Bod[ti^W  , , 

• Jiridao®  arri/iio  gfirii/Badnut  ®f<d 


November  10,  1952,*  when  the  higher  A-I3  Schedules  became ' effective, 
the  C-6  Schedules  prevedled. 

The  Riverhank  Plant  operations  are  at  a comparatively  low 
level.  Under  Chapter  IV  of  Class  Cost  Allocations,  the  cost  to  de- 
liver Project  Power  is  shown  to  be  higher  than  the  revenue  received. 
These  same  costs  are  also  higher  than  Supplemental  purchases.  This 
is  due  to  the  low  load  factor  of  use.  For  the  over-all  comparative 
results,  the  following  may  be  set  down: 

Revenue Cost 

Present -Adjusted  At  4.35^  At 

Total  $140,673  $161,628  $172,379 

Average  rate  - Mills  9*19  10.56  11.26 

Costs  higher  than  revenue  l4.9^  22,5?^ 

Under  present  conditions,  the  serving  of  this  load  cannot 
be  viewed  as  particularly  advantageous  to  the  City.  To  the  extent 
that  Supplemental  purchases  are  required,  it  has  been  pointed  out  that 
the  costs  of  purchases  and  revenue  received  are  a "wash",  with  no 
allowance  for  other  incurred  costs  for  handling  the  account.**  To  the 
extent  that  the  load  provides  a market  - under  the  Raker  Act  - for  sur- 
plus Project  Power  deliveries,  it  serves  a purpose.  With  growth  in 
both  Municipal  and  District’s  loads,  such  conditions  are  fast 

* Effective  date  of  increased  electric  rates  of  Pacific  Gas  and 
Electric  Company  under  Decision  No.  47832  of  the  California  State 
Public  Utilities  Commission. 

**  The  City  does  realize  a slight  saving  in  Hetch  Hetchy  line  loss,  - 
between  Riverhank  and  Newark  - as  physically.  Project  Power  is 
supplied  to  Riverhank  and  is  replaced  by  a like  amount  of  Supple- 
mental purchases  from  Pacific  Gas  and  Electric  that  are  delivered 
to  Newark  for  the  City's  Municipal  use  or  sale  to  the  other  two 
Commercial  loads. 


- 78  - 


flctttsjsrf  *:»djjiif  ed&  ittxfw  ,0/  lartsovoW 

'■■V‘ 

«uX ' \'l«v^jrxii«nii35  A (t'tA  J^ctolv^aiiigd  3a»X^  ;'j 

yt  a-tcKi  (idjr  ^9cif»*,^itC»oIXA  i-eoO  n&fiiO  lo  VX  txdjf -letXjW  ,Xsv®i 

,£>ovi4oai  ■wne’/on  a«l^^  nidj)-  yeets-tff  ocf  awda  aii  a«vo^  i3>o(,o-3:‘!  -j^vH  , 

airtT  .ea-jxsdaitiq  lAtC'«r9U[q?|Da  cusd;'  ^erfgirf  oai4i  tm  B^»oa  s«9i  aeodT 

?»vXtftXftqjBO'i  IXa-rAvn  ed^  ’SO'H.  .sttt  lo  lo^ooTi  booX  voX  &di  oit  ^vs>  ciX^ 

\ 'l' 

:mob  y;/m  ^jcflwoliot  skrW* 


j-ocO 

»UC©V^' 

■^srss 

£Vdt04ii4i 

Xa^ 

es.ii 

>?.0J 

?Xe«5 

aXXXJM[  - BdA’t  asaTtavA 

Jk-ss 

et/aarverfr  larfa^d  c^«oD 

JoxttfiJo  £)u'>I  M ^saoid’tSrtoa  ^n«K2®itq  TtsJbriV 

Xtis^xa  a^ii-  of  *x^tO  srtJ  oif  acos^j^tcE.Jvfjs  \:X1BX«^X;^«^q■  aa  5flWf»Jtv  arf 
d’wo  JtaXnioq  noitd  aarf  d-i  tStsaXxips^  s^e  aaaait^wq  laJ-aafflAt^SEquB 
oc  ililv  /'rfBAw”  9XB  />3vi©osrf  awa^v^is  «^»ctrip'xuq  lo  o:tao^i»d:> 
3£i:t  crt?  *».*WOPOJ»  isdf  ^aixibrua/r  wl  «^aoo  fio-mofsit  T^aacro  -xot  9?«.owoli*^ 

-‘1U3  *xo't  - ctaA  3da  "•i;-i>ni>>  - o fi'iMvo’iq  h»oi  eddt  datSi^ 

' , V|- 

tti  rf^voaa  .pttcxjawq  >0  Cflvnc»e  ti  x»»XTflvXX:al>.  wX^^ 

dfial  ®*:a  ^aoic^X&aoo  ^&^bqX  a iC.  lyao  Xnql C}JxtuH  ilcho^' 

ijxio  9»0,  oi'iioiril  lo  o®4virii  pjttd'p!?!®  X»a>aooT:oCTi  lo  oylJoolfS  * 
Jts:ta  olrrtnUIaO  srit  lo  S£6T4  ♦<»55  (i2^^Xfi4roi':i  :*sXia,i;/  oX:*x<^o»XS 

- ,<W0X  oaU  doX(0  ot  gtiivas  «©aft  JirfT  , 

4l  'i0vo^  » ^XX/oJt«^q  OJB  - 2i*JtBVi#S!  boa  v^"t9vXfl  on^storf 

-au<tT,'x/3  lo  (hii^oftio  od-  fcoXJCtji^a 

»ta  S'aj{i|0^i;f3i!>rS  J&uc  a«0  oXllPis^  cao'fl  adwarJowq  XAv^aew 
oifti  la^tvo  alAft  "10  oau  i»qioimrv4  a‘x^*“iO  »*^t^  toI  laijsva!!  ox 

.alkoi  XiJiPt^aaoO 


;irr^ 


disappearing. 


While  the  agreement  between  the  City  and  Norris -The rmador 
provides  for  changes  in  rates  under  Public  Utility  regulation  of  the 
City,  it  also  provides  that  the  City  must  accord  - - the  lowest 
rate  - - available  for  like  conditions  of  service.  As  a practical 
matter,  it  is  probable  that  the  City  could  not  charge  more  than  the 
customer  would  pay  if  the  service  were  purchased  directly  from  Pacific 
Gas  and  Electric  - in  this  case,  as  per  Schedule  A-I3. 

It  is  the  recommendation  that  no  change  in  the  rate  charged 
to  the  Riverbank  Ordnance  Plant  be  made. 

Permanente  Cement  Plant; 

Sales  are  made  to  this  customer  under  an  assigned  contract* 
to  the  City  by  Pacific  Gas  and  Electric  as  part  of  the  Agreement  be- 
tween the  City  and  the  Utility  for  disposal  of  Ketch  Hetchy  power. 

The  assigned  contract  provides,  among  other  things,  that 
the  "City  shall  follow  the  same  billing  and  adjustment  practices  as 
are  employed  by  Pacific  Gas  and  Electric  with  respect  to  customers  of 
like  character,  insofar  as  such  practices  are  consistent  with  the 
fiscal  procedure  of  City". 

Therefore,  under  this  agreement,  Permanente  Cement  is 
charged  the  same  rate  by  the  City  as  if  billed  by  Pacific  Gas  and 
Electric.  The  present  effective  Schedule  is  A-I3-S,  the  same  as 

* The  original  agreement  was  under  date  of  April  I8,  19^5,  and  the 
supplemental  agreement  carrying  the  current  effective  rates 
providing  for  Supplemental  power  purchases  by  the  City  to  make 
up  any  deficiencies  it  may  have  to  supply  the  Cement  load,  is 
under  date  of  November  I9,  1952. 
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Pacific  Gas  and  Electric's  A-I3.* 

Reference  to  Chapter  IV  - both  the  text  and  Table  6 - shows 
that  the  Permanente  Cement  load  is  very  profitable  to  serve  (Also  Table 
7). 

The  reveniie  and  cost  results  are: 

Revenue Cost 

Present"-  Adjusted  At  At 

Amount  $1,103,530  $666,950  $79^,691 

Per  Kwhr  - Mills  7.87  5.24  5.84 

Due  to  the  very  constant  year  around  demands  and  high  energy 
use  (load  factor  90^  - also  has  a power  factor),  the  costs  are  low 
to  serve.  The  City,  with  hydro-electric  production  and  no  fuel  gener- 
ated kilowatt  hours,  has  a low  Commodity,  or  kilowatt  hour  cost 
(exclusive  of  the  Demand  cost),  that  shows  up  favorably  for  customers 
with  high  load  factors. 

The  purchase  cost  of  Supplemental  power  for  this  load  - which 
was  only  10^  by  volme  on  the  adjusted  year  basis  - was  also  below  the 
selling  price  - though  materially  higher  than  the  cost  of  the  City's 
own  Project  deliveries.  This  means  in  the  future,  as  less  Project  power 
will  be  available  for  the  Cement  load  and  more  Supplemental  power  will 
be  purchased  to  supply  it,  it  will  still  continue  to  be  a profitable 
service  - though  necessarily  less  profitable  than  now. 

The  recommendation  must  necessarily  be  that  the  present 


* Prior  to  November  10,  1952,  the  effective  rate  was  Schedule  P-5. 
Adjustments  from  June  30,  1952  to  November  have  been  made  to  place 
the  billing  on  a full  year  basis.  A similar  adjustment  was  made  for 
Riverbank  - both  shown  on  Table  A-4. 
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billing  under  Schedule  A-I3-S  be  continued,  as  it  conforms  to  the 
Alternate  rate  and  billing  that  would  be  made  by  Pacific  Gas  and 
Electric,  if  served  by  Pacific  Gas  and  Electric  under  the  assigned  con- 
tract. 

Kaiser  Aluminum: 

Kaiser  Aluminian,  as  previously  stated,  is  billed  in  accord- 
ance with  an  assigned  contract  (November  19,  1952)  between  Pacific  Gas 
and  Electric  and  the  City,  as  per  Supplemental  Agreement  between 
Pacific  Gas  and  Electric  and  Kaiser  Aluminum  (dated  April  28,  1952). 

Service  is  subject  to  curtailment  under  stated  conditions 
and  in  the  same  manner  as  would  be  imposed  upon  customers  served  by 
Pacific  Gas  and  Electric  imder  similar  contract  agreements.  The  rate* 
accorded  is  lower  than  for  regular  firm  service. 

Supplemental  power  purchases  to  meet  the  Kaiser  Aluminum 
load,  as  stated  in  Chapter  IV,  are  paid  for  at  3.6  mills  per  Kwhr  and 
$0.30  per  Kva  month. 

In  the  Adjusted  1952-53  year,  the  recorded  sales  for  the 
1953" 5^  year  were  used  - due  to  the  very  sharp  falling  off  in  the 
Kaiser  load. 


* Rate  effective  for  Kaiser  Aluminum: 

Demand  Gharge: 

First  1650  Kilovolt  amperes  or  less  of  monthly  maximm  demand-$1590.00 
Next  1500  ” " " ’’  " ” " " -$0.95^  per 

Kilovolt-ampere 

All  Over 

3150  " ” ” " ” " " " -$0.8if8  per 

Kilovolt-ampere 


Energy  Charge : (to  be  added  to  Demand  Charge) 

3T^  Mills  per  Kilowatt  hour  at  $1.90  fuel  oil 
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The  previous  Chapter  on  costs  shows  the  results  developed. 
For  uniformity  of  presentation,  a summary  comparison  of  revenues  and 


costs  are; 


Revenue 


Cost 


Amount 


Present-Adjusted 

$52,441 

6.81 


At  4.33Y0 

$44,487 


Per  Kwhr  - Mills 


5.77 


As  practically  all  the  deliveries  to  Kaiser  Aluminum  will 
come  from  Supplemental  purchases,  revenues  will  exceed  costs  by  a 
substantial  margin,  as  provided  under  the  assigned  contract. 

As  under  the  seivice  to  Pemanente  Cement,  the  City  must 
charge  the  rate  provided  in  the  assigned  contract,  and  it  is  therefore 
recommended  that  no  change  in  those  charges  be  made. 

This  completes  the  study,  except  for  Summary  Conclusions  and 
Recommendations  set  forth  in  the  last  Chapter  VI,  that  follows. 
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CHAPTER  VI 

SIM4ARY  COKCLUSIOHS  AHD  RECOMMEMDATIONS 


jiv 


CHAPTER  VI 


SUMMARY  CONCLUSIOHS  AIO  RECOMMEHDATIOHS 
Chapter  I - Introduction: 

The  primary  objectives  of  the  study  - namely,  to  determine 
the  costs  associated  with  the  operation  of  the  Power  Division  and  the 
rates  and  charges  that  may  reasonably  be  made  for  that  service  - have, 
it  is  submitted,  been  quite  fully  analyzed  and  developed.  These  will, 
in  this  last  Chapter,  be  summarized  in  over-all  perspective  for  review. 

The  present  Hetch  Hetchy  Plant  for  both  Water  and  Power,  as 
now  built  as  to  investment;  costs  of  operation;  and  in  the  manner  it 
now  functions;  has  been  taken  as  the  standard  from  which  the  analysis 
has  been  made. 

The  statutory  requirements  as  contained  in  the  Raker  Act  and 
the  operating  agreements  for  disposal  of  Project  Power,  as  well  as  the 
purchase  of  Supplemental  Power,  necessarily  have  been  taken  cognizance 
of  and  are  reflected  in  the  results  and  recommendations. 

Chapter  II  - Cost  Separation  of  Water  and  Power  Functions : 

This  Chapter  has  had  for  its  purpose  the  detemination  of 
the  plant  investment  and  annual  costs  of  operation  as  between  the  Water 
and  Power  functions.  Such  was  necessary  in  order  to  proceed  with  the 
principal  objectives  of  this  study  - namely,  the  allocation  of  Power 
Division  Costs  as  between  each  of  the  classes  served  and  the  analysis 
of  the  rate  structure  for  each  of  said  Power  classes. 

The  results  achieved  are  viewed  as  economically  sound  and 
reasonable . 

In  utilizing  the  "direct  allocation"  approach  for  the  major 
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portion  of  investments  and  annual  costs  to  be  separated,  recognition 
is  given  to  the  manner  in  which  the  plant  facilities  are  used  and 
operated,  and  the  functions  performed. 

For  the  remaining  portion,  where  the  use  concept  is  not 
susceptible  to  the  physical  concepts  of  cost  allocations  but  wherein 
the  value  of  the  service  must  be  appraised  in  terms  of  economic  bene- 
fits resulting  from  the  over-all  operation  of  the  Project,  the  River 
Basin  method  of  Separation  provides  a reasonable  means  of  analysis. 

The  results  are  interpreted  to  show,  in  both  this  and  Chapter 
III  on  Earnings,  that  the  Water  Supply  Division  is  the  marginal  ser- 
vice, and  that  in  a multiple  purpose  Project,  the  individual  functions 
must  share  in  the  burdens  and  benefits  of  the  Project  as  a whole;  and 
further,  no  one  function  can  be  assigned  greater  cost  burdens  than  the 
resulting  end  benefits.  Such  are  the  basic  tenets  of  the  River  Basin 
theory  of  cost  separation. 

Chapter  III  - Earning  Position: 

The  earning  position  of  the  Department,  wherein  the  invest- 
ment and  cost  separations  developed  in  Chapter  II,  in  conjunction  with 
the  revenues  from  the  same  Chapter,  provides  the  following  rates  of 
return: 

Power  Water  System 

it. 35^  3.765S  3.97^ 

The  3*97^  is  at  the  approximate  level  of  the  cost  of  bond 
money  realized  by  the  Project,  The  weiglibod  average  cost  of  bond 
money  from  its  inception  is  given  as  4.12^. 

The  study  further  shows  that  the  ret\im  for  Power 
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would  rise  to  if  it  be  assumed  the  present  Pacific  Gas  and 

Electric  rates  be  substituted  for  those  now  charged  by  the  City  - except 
for  the  deliveries  to  the  Irrigation  Districts.  In  reference  to  the 
latter,  a very  favorable  Central  Valley's  Power  rate  is  used. 

Increases  in  the  rates  charged  to  yield  higher  rates  of  earn- 


ings would  call  for  the  following  increases  in  gross  revenue: 
INCREASES  ID  GROSS  REVENUES 


To  Yield 
A Return  Of 


Power Water 

Amount  Amount  % 


System 

Amount 


4.5 

5.0 

5.5 
5.7 

6.0 
6.12 


$ 46,760  1.2 
201,930  5.1 
357,090  9.0 
419, i6o  10.5 
512,260  12.9 
556,470  14.0 


$ 428,180  12.1 
716,980  20.2 
1,005,780  28.4 
1,121,300  31.6 
1,294,580  36.5 


$ 474,940  6.3 
918,910  12.2 
1,362,870  18.1 
1,54o,44o  20.5 
l,8o6,84o  24.0 


It  is  further  noted  that  the  costs  developed  do  not  provide 


for  bond  redemption,  but  only  for  depreciation,  insofar  as  plant  write- 
off is  involved.  However  - as  a practical  matter  - to  the  extent  de- 
preciation is  accrued  ahead  of  plant  retirements  - there  is  an  amount 
from  this  source  that  is  currently  available  and  is  used  for  bond 
redemption. 


Chapter  IV  - Cost  Allocation  To  The  Classes: 


The  summary  results  are  set  forth  in  Table  7 and  need  not 
again  be  brought  forward  in  detail.  However,  the  following  observa- 
tions may  be  noted: 

I - San  Francisco  Municipal  Loads: 


Railways 

Street  Lighting  and 
Traffic  Signals 
Crystal  Springs  Pumps 


Present  revenues  are  fairly  close  to  costs- 
s lightly  under. 

Revenues  are  somewhat  over  costs  at  4.35^ 
return,  and  under  at  return. 

Revenues  are  substantially  over  costs  - 
a favorable  load  to  seive. 
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All  Other  Municipal: 

Airport  Revenues  are  sharply  under  costs. 

Balance  Revenues  are  sharply  under  costs. 

Municipal  Loads  in  Total  Revenues  are  substantially  under 
indicated  costs. 

Under  each  sub-class  and  for  the  service  as  a whole,  present 
City  revenues  are  under  those  that  would  be  realized  if  Pacific  Gas 
and  Electric  rates  be  established.  The  increases  that  would  result 
are  developed  as  approximately  $498,000,  or  22.9^  (Appendix  A-4) . 

II  - Irrigation  District  Load: 

The  present  average  revenue  of  4.11  mills  per  Kwhr  compares 
with  indicated  costs  of  5*35  mills  and  6.17  mills  at  4.35^  and 
returns  respectively.  An  alternate  rate  of  4.54  mills,  or  an  increase 
of  10.5^>  is  also  developed  from  an  application  of  an  equivalent 
Central  Valley  rate. 

III  - Commercial  Loads: 

Riverbank  Ordnance  Plant; 

Costs  developed  are  somewhat  higher  than  revenues.  With  the 
necessity  to  supply  this  load  essentially  from  Supplemental  power 
purchases,  and  with  such  purchase  costs  at  the  same  level  as  the  sales 
rate,  there  is  no  financial  advantage  rate  wise  in  making  the  power 
delivery.  The  City’s  own  cost  of  Project  Power  deliveries,  at  present 
low  load  factor  of  use,  is  higher  than  revenues  received. 

Permanente  Cement  Plant: 

A very  favorable  Commercial  load  to  supply,  with  a high 
annual  load  factor.  Revenues  are  substantially  higher  than  indicated 
costs. 

Kaiser  Aluminum; 

This  service  - while  treated  as  a credit  to  the  Power 
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Division’s  operations,  due  to  its  interruptible  feature  for  power 
supplied  from  Supplemental  purchases  - is  a favorable  load  to  serve. 
Costs,  on  an  incremental  basis,  are  lower  than  revenues  and  full  costs 
from  Supplemental  purchases  are  also  lower  than  revenues  received. 
Unfortunately,  the  magnitude  of  use  has  dropped  sharply  so  dollar-wise 
the  load  is  relatively  unimpoi*tant  at  present  levels  of  operations. 
Chapter  V - Rate  Analysis; 

In  this  final  section  on  Conclusions  and  Recommendations, 
which  deals  with  rates,  a summary  dollar  tabulation  under  present  and 
proposed  rates  will  first  be  given  and  then  briefly  discussed.  The 
tabulation  is  as  follows: 


Revenues 


Classification 

Present 

San  Francisco  Municipal: 

Railway 

$710, 252 

Street  Lighting 

kk8,99h 

Traffic  Signals 

40,100 

Crystal  Springs  Pumps 

113,537 

Other  Municipal: 

Airport 

162,610 

Balance 

694,224 

Total 

Municipal  $2,169,717 

II  - Irrigation  Districts: 


Recommended 

Increase 

Rate 

$ 710,252 

- 

Present 

501,001 

11.6 

Change 

Metered 

40,559 

1.1 

Change 

102, 500 

(9.7) 

Change 

190,487 

17.1 

Change 

780,270 

12.4 

Change 

$2,292,149 

5.6 

$697,690 

24.7 

Change 

Total 


$559,628 


Revenues 


Classification 


Present  Reconmended  Increase 


III  - Commercial  Loads  - Firm: 

Riverbank  Ordnance  $ 14o,6T3  $ 14o,6T3 
Permanente  Cement  1,103,530  1,103,530 
Total  $1,244,203  $1,244„203 


IV  - Total  Classes  I,  II 
& III 


$3,973,548  $4,266,962  7.4 


Rate 

Present 

Present 


Under  "Recommended”,  the  amounts  recorded  follow  the  text  in 
Chapter  V,  For  Street  Lighting,  the  present  charge  of  1.345?^  per  Kwhr 
is  replaced  with  1.4009^;  and  the  small  miscellaneous  sales  at  the  Air- 
port are  placed  under  Alternate  rates.  The  1.400{^  corresponds  to  the 
City’s  cost  at  a 5.7^  return.  The  Alternate  billing  under  the  Public 
Utilities  Commission  published  tariff  LS-5-S  is  1.800^,  or  28.5^ 
higher.  Having  in  mind  the  civic  nature  of  Municipal  Street  Lighting, 
the  1.400$^  charge  per  kilowatt  hour  for  deliveries  from  the  Power 
Division  to  the  City  is  viewed  as  a fair  charge.  If  any  actual  in- 
crease is  not  made,  but  only  an  accounting,  then  the  full  Alternate 
rate  of  1.8009^  is  recommended. 

Traffic  signal  charges  for  the  unmetered  service  are  left  un- 
changed. The  small  amount  that  is  metered  is  placed  under  Schedule 
A-l-S. 


In  the  case  of  Crystal  Springs  Pumps,  the  modified  P-30  rate  is 
recommended,  as  set  forth  in  the  Rate  Chapter.  This  treatment  accords 
recognition  to  the  favorable  costs  of  providing  the  service  and  gives  a 
reduction  of  9*7^.  Such  billing  is  lower  than  would  result  from  A-I3-S 
t»y  13.5^,  "but  is  higher  than  the  indicated  costs  by  6.I/0,  under  a 3»l1o 


retxim, 


Airport  revenues  are  viewed  as  distinctly  low  and  the  present 
C-6  rate  as  entirely  inadequate.  In  this  case,  costs  to  serve  are 
substantially  higher  than  the  A-I3-S  Alternate  hilling,  with  a hja 
discount  for  primary  voltage  deliveiy.  As  the  analysis  shows,  a sub- 
stantial part  of  the  revenues  are  required  to  pay  the  Wheeling  Charge, 
However,  the  A-I3-S  Schedule  is  viewed  as  the  proper  tariff  to  apply 
and  is  recommended.  Power  Division  billing  could  not  be  higher  than 
are  available  from  Pacific  Gas  and  Electric  under  the  same  A-I3  rate 
tariff. 

For  the  Balance  of  Municipal  services  covering  the  many  City 
Departments  and  related  Municipal  deliveries.  Alternate  rate  tariffs, 
as  issued  by  the  Public  Utilities  Commission  and  Bureau  of  Light,  Heat 
and  Power  are  recommended,  except  for  the  two  flat  rate  services  of 
2.759^  and  2.0j^,  wherein  3.09^  and  2.5^  are  proposed.  This  latter  step 
is  taken  in  order  to  lessen  the  increase  at  this  time.  As  heretofore 
mentioned,  a few  of  the  lesser  billings  carry  fairly  large  percentage 
increases  that  could  be  modified. 

The  proposed  rates  provide  an  over- all  increase  of  but  5.7^>  or 
approximately  $122,400  for  all  of  the  Municipal  services. 

For  the  two  Irrigation  Districts,  a new  proposed  rate  is 
recommended  (as  per  text  under  Rates)  that  will  yield  5»12  mills  per 
Kwhr,  as  compared  to  the  present  very  low  rate  of  4,11  mills  for  Firm 
Power  deliveries.  The  resulting  increase  would  be  approximately  24,7^ 
and  in  round  figures,  $138,000  annually,  at  the  level  of  purchases  for 
the  period  studied. 
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The  level  of  rate  recommended  is  viewed  as  most  favorable  for 
wholesale  Power  deliveries  of  the  type  supplied. 

The  present  contract  rates  for  the  Commercial  loads  are 
recommended.  While  the  rate  to  Riverhank  Ordnance  Plant  does  not  re- 
turn a profitable  earning,  it  is  part  of  the  over- all  contract  agree- 
ment for  the  disposal  of  Project  Power  and  probably  should  not  be 
disturbed,  as  sales  are  on  the  A-I3-S  Schedule. 

The  present  charges  for  the  remaining  two  assigned  loads 
provide  favorable  earnings  - especially  the  large  delivery  to 
Permanente  Cement.  These  are  contract  rates  and  are  tied  into  similar 
deliveries  on  the  Pacific  Gas  and  Electric  system,  and  the  provisions 
of  the  assigned  contracts  do  not  lend  themselves  to  changes  and  none 
are  deemed  warranted. 

Under  the  level  of  rates  suggested,  the  Power  Division  rate 
of  earnings  would  approximate  If  no  Municipal  increases  were 

made,  the  return  would  drop  to  and,  of  the  Municipal  increases, 

if  only  that  to  the  Airport  were  realized,  then  the  return  would  be 
slightly  under  4.9^, 

Conclusion: 

In  final  conclusion,  it  is  believed  that  the  many  phases  of 
this  study's  development  have  been  analyzed  in  a comprehensive  manner; 
that  the  objectives  have  been  met  and  obtained;  and  that  the  results 
developed  are  both  practical  and  reasonable  and  that  the  recommenda- 
tions warrant  careful  consideration. 
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DEPARTMENT  OF  THE  INTERIOR 
INFORMATION  SERVICE 

JOINT  RELEASE  — - INTERIOR-ARMY  ENGINEERS 
April  6,  195^ 

THREE  AGENCIES  REACH  AGREEMENT  ON  COST  ALLOCATION 

An  agreement  on  a system  of  allocation  of  costs  of  multiple-purpose  water  re- 
source projects  has  been  reached  by  the  Department  of  the  Interior,  the  Depairtment 
of  the  Army  for  the  Corps  of  Engineers,  and  the  Federal  Power  Commission. 

The  costs  of  dams  and  other  joint  facilities  will  hereafter  be  allocated  so 
that  all  of  the  purposes  of  the  project,  such  as  flood  control,  navigation,  re- 
creation, power  production,  irrigation  and  water  supply,  will  share  equitably  in 
the  reduced  cost  resulting  from  a joint  ^velopment. 

The  allocation  of  costs  for  a multiple -purpose  hydroproject  is  basically  not 
complicated.  In  the  first  place,  the  items  of  cost  which  are  clearly  for  one  pur- 
pose only  are  allocated  to  that  purpose.  For  example,  the  costs  of  generators, 
turbines,  and  switch  gear  which  have  to  do  only  with  the  generation  of  power  are 
specifically  and  wholly  allocated  to  power.  The  costs  of  navigation  locks  are 
allocated  to  navigation.  The  costs  of  pumps  and  irrigation  canals  are  allocated 
to  irrigation. 

There  remain  certain  features  of  a multiple -purpose  project  which  are  not 
clearly  for  a single  purpose,  such  as  the  main  dam  Itself,  the  cost  of  right-of- 
way  for  the  reservoir,  the  cost  of  service  roads  and  maintenance  personnel  hous- 
ing, It  is  the  allocation  of  the  costs  of  these  common  or  joint  facilities  that 
is  somewhat  involved  and  must  be  carefully  arrived  at  so  that  each  of  the  func- 
tions of  the  project  are  fairly  charged  with  their  respective  shares. 

In  the  past,  several  methods  of  cost  allocations  have  been  used  by  the  three 
agencies.  As  an  illustration,  the  cost  allocations  on  Bonneville  dam.  Grand 
Coulee,  Hoover  Dam,  and  Fort  Peck  were  reached  by  the  use  of  different  methods. 
Under  the  new  agreement  a uniform  method  will  be  applied  to  all  projects. 

The  new  system  corrects  the  unsatisfactory  circumstances  where  three  Federal 
departments  frequently  arrived  at  three  different  answers  to  the  same  question. 

The  agreement  contains  the  recommendations  made  on  the  basis  of  studies  by 
the  previous  administration.  It  conforms  to  a directive  of  the  Bureau  of  the 
Budget  issued  December  3^,  1952,  which  stated:  "It  has  been  generalj.y  recognized 
that  the  absence  of  a clear  statement  of  unifom  standards  and  procedures  has 
resulted  in  delays  and  difficulties  in  the  clearance  of  project  reports." 

A congressional  subcommittee,  in  a report  of  the  House  Committee  on  Public 
Works,  dated  December  1952,  recommended  "that  all  costs  of  a water  resource 
development  project  be  allocated  so  that  each  authorized  purpose  of  the  project 
will  bear  its  own  share  of  these  costs  and  share  equitably  in  economies  or  sav- 
ings resulting  from  the  use  of  a multiple -purpose  development". 
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April  6,  195^ 

THREE  AGENCIES  REACH  AGREEMENT  ON  COST  ALLOCATION 

An  agreement  on  a system  of  allocation  of  costs  of  multiple -purpose  water  re- 
source projects  has  heen  reached  by  the  Department  of  the  Interior,  the  Department 
of  the  Army  for  the  Coirps  of  Engineers,  and  the  Federal  Power  Commission, 

The  costs  of  dams  and  other  joint  facilities  will  hereafter  be  allocated  so 
that  all  of  the  purposes  of  the  project,  such  as  flood  control,  navigation,  re- 
creation, power  production,  irrigation  and  water  supply,  will  share  equitably  in 
the  reduced  cost  resulting  from  a joint  development. 

The  allocation  of  costs  for  a multiple -purpose  hydroproject  is  basically  not 
complicated.  In  the  first  place,  the  items  of  cost  which  are  clearly  for  one  pur- 
pose only  are  allocated  to  that  purpose.  For  example,  the  costs  of  generators, 
turbines,  and  switch  gear  which  have  to  do  only  with  the  generation  of  power  are 
specifically  and  wholly  allocated  to  power.  The  costs  of  navigation  locks  are 
allocated  to  navigation.  The  costs  of  pumps  and  irrigation  canals  are  allocated 
to  irrigation. 

There  remain  certain  features  of  a multiple -purpose  project  which  are  not 
clearly  for  a single  purpose,  such  as  the  main  dam  itself,  the  cost  of  right-of- 
way  for  the  reservoir,  the  cost  of  service  roads  and  maintenance  personnel  hous- 
ing. It  is  the  allocation  of  the  costs  of  these  common  or  joint  facilities  that 
is  somewhat  involved  and  must  be  carefully  arrived  at  so  that  each  of  the  func- 
tions of  the  project  are  fairly  charged  with  their  respective  shares. 

In  the  past,  several  methods  of  cost  allocations  have  been  used  by  the  three 
agencies.  As  an  illustration,  the  cost  allocations  on  Bonneville  dam.  Grand 
Coulee,  Hoover  Dam,  and  Fort  Peck  were  reached  "by  the  use  of  different  methods. 
Under  the  new  agreement  a uniform  method  will  be  applied  to  all  projects. 

The  new  system  corrects  the  unsatisfactory  circumstances  where  three  Federal 
departments  frequently  arrived  at  three  different  answers  to  the  same  question. 

The  agreement  contains  the  recommendations  made  on  the  basis  of  studies  by 
the  previous  administration.  It  conforms  to  a directive  of  the  Bureau  of  the 
Budget  issued  December  1952,  which  statec^:  "It  has  been  generally  recognized 
that  the  absence  of  a clear  statement  of  uniform  standards  and  procedures  has 
resulted  in  delays  and  difficulties  in  the  clearance  of  project  reports." 

A congressional  subcommittee,  in  a report  of  the  House  Committee  on  Public 
Works,  dated  December  5,  1952,  recommended  "that  all  costs  of  a water  resource 
development  project  be  allocated  so  that  each  authorized  purpose  of  the  project 
will  bear  its  own  share  of  these  costs  and  share  equitably  in  economies  or  sav- 
ings resulting  from  the  use  of  a multiple -purpose  development". 
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The  new  procedure  is  essentially  the  same  as  that  recommended  in  1950  hy  an 
interagency  group  representing  the  Corps  of  Engineers,  Federal  Power  Commission, 
and  the  Departments  of  Agriculture,  Interior,  and  Commerce, 

Multiple -purpose  projects  are  found  generally  feasible  for  development  only 
when  each  of  the  purposes  bears  a fair  share  of  the  cost  of  the  dam,  reservoir  or 
other  joint  features.  The  new  agreement  offers  a fair  basis  for  sharing  these 
costs  among  the  several  purposes  to  be  served,  so  that  the  maximum  usefulness  can 
be  obtained  for  the  least  cost. 

Rates  for  the  sale  of  power  from  multiple -purpose  projects  are  based  on  the 
costs  allocated  to  power  production.  Generally  speaking,  the  higher  the  costs 
allocation  to  power  the  higher  the  rates;  conversely,  the  lower  the  cost  alloca- 
tion to  power,  the  lower  the  rates. 

Each  of  the  agencies  involved  in  the  new  agreement  has  a direct  responsibil- 
ity in  Federal  water  resource  development,  such  as  Interior  is  the  marketing 
agency  for  power  generated  at  dams  built  both  by  the  Army  Engineers  and  the 
Reclamation  Bureau,  The  Federal  Power  Commission  approves  the  rates  for  power 
from  these  projects. 

The  agencies  agreed  that,  as  a minimum,  each  purpose  or  function  should  be 
charged  with  the  cost  added  solely  because  of  its  inclusion  in  the  multiple- 
purpose  project.  It  was  agreed  also  that  the  legislative  background  and  justify- 
ing reports  of  authorized  projects  should  be  considered  in  making  the  allocation. 

Of  the  several  possible  methods  of  allocating  the  cost,  the  Separable  Costs- 
Remaining  Benefits  Method  is  considered  preferable.  The  Alternative  Justifiable 
Expenditure  Method  is  also  considered  acceptable  where  only  limited  information 
is  available  and  the  expense  of  obtaining  additional  data  is  not  warranted.  The 
Use  of  Facilities  Method,  a third  method,  is  considered  acceptable  where  the  use 
which  is  made  of  the  dam  and  other  joint  features  by  the  various  functions  of  the 
project  can  be  measured  on  a comparable  basis,  and  where  use  of  this  method 
would  be  consistent  vath  the  basis  of  project  formulation  and  authorization. 

The  first  two  methods  distribute  joint  project  costs  to  the  various  func- 
tions in  proportion  to  the  cost  of  providing  for  these  functions  by  a reasonable 
alternative  means,  but  limited  by  the  value  of  the  benefits  produced  by  each. 

The  third  method  allocates  joint  costs  in  proportion  to  the  use  which  is  made  of 
the  joint  features  by  the  several  functions  of  the  development,  where  this  may 
be  determined. 

Copy  of  the  detailed  statement  on  cost  allocation  is  attached. 
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Costs  of  a multiple -purpose  project  shall  he  allocated  among  the  purposes 
served  in  such  a manner  that  each  purpose  will  share  equitably  in  the  savings 
resulting  from  combining  the  purposes  in  a multiple -purpose  development. 

Acceptable  Methods  (See  attachment  for  brief  descriptions) 

(1)  Separable  Costs-Remaining  Benefits  Method. 

This  method  is  considered  preferable  for  general  application. 

(2)  Alternative  Justifiable  Expenditure  Method. 

This  method  differs  from  (l)  only  in  employing  specific  costs  of 
the  various  functions  rather  than  their  separable  costs.  It  is 
acceptable  where  the  necessary  basic  data  to  determine  separable 
costs  are  not  available  and  the  time  and  expense  required  to 
obtain  the  data  are  not  warranted. 

(3)  Use  of  Facilities  Method. 

This  method  is  acceptable  where  the  use  of  facilities  is  clearly 
determinable  on  a comparable  basis  and  where  use  of  this  method 
would  be  consistent  with  the  basis  of  project  formulation  and 
authorization. 

Minimum  Allocation 


Each  purpose  shall  be  allocated,  in  every  case,  at  least  its  separable  cost 
(the  cost  traceable  to  its  inclusion  in  a multiple -purpose  project) . Limitations 
of  basic  data  may  occasionally  require  the  use  of  specific  cost  (the  cost  of  fea- 
tures identified  solely  with  a single  purpose)  and  other  available  data  as  consti- 
tuting the  best  available  basis  for  approximating  separable  costs. 

Legislative  History 

The  legislative  history  of  authorized  projects  shall  be  considered  in  the 
allocation  of  cost.  The  authorizing  act,  committee  reports,  project  justifica- 
tion documents,  and  similar  sources  disclose  the  nature  of  the  proposal  submitted 
to  the  Congress  and  of  congressional  action  thereupon. 

Consideration  of  Economic  Costs 

In  applying  any  one  of  the  above  allocation  methods,  taxes  in  an  amount 
equal  to  those  which  would  be  foregone  as  a result  of  Federal  development  of  the 
power  rather  than  the  most  likely  alternative  development  shall  be  included  as  an 
economic  cost  when  distributing  costs  among  the  project  purposes  for  analysis  of 
economic  justification,  but  shall  be  subtracted  from  the  costs  thus  distributed 
to  power  in  order  to  obtain  the  allocation  of  project  costs  to  power. 

Value  of  Power 


The  value  of  power  produced  means  the  estimated  market  value  which  would  be 
obtainable  if  it  were  to  be  sold  on  an  open  competitive  basis,  without  restric- 
tion as  to  the  use  or  resale.  The  value  of  power  shall  be  determined  as  the 
lower  of  two  figures: 
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(1)  The  estimated  actual  cost  of  equivalent  power  from  the  most 
likely  alternative  source  that  would  he  expected  to  develop  in  the  absence 
of  the  project,  to  meet  the  same  power  needs,  with  appropriate  adjustment 
for  transmission  costs  and  losses  and  other  technical  factors, 

(2)  Estimated  value  of  power  to  users.  (Applicable  where  costs  of 
alternative  power  would  be  prohibitive  either  for  part  or  all  of  the  power 
produced.) 

The  value  of  power,  determined  as  indicated  above,  shall  be  used  for  compu- 
tations of  economic  benefits  in  project  justification  and  for  the  allocation  of 
project  costs.  It  will  not  be  used  to  establish  the  level  of  power  revenues, 
which  are  based  on  the  amortization  of  project  costs  (Federal  power  investment) 
over  a reasonable  period  of  years. 

Project  Feasibility 

Criteria  of  project  feasibility  shall  be  such  that,  insofar  as  can  be  deter- 
mined in  advance: 

(1)  Projects  will  be  considered  economically  feasible  when  the  value 
of  power  (as  defined  above)  will  at  least  equal  the  project  costs  allocated 
to  power,  plus  the  amount  of  taxes  which  would  be  foregone  as  a result  of 
Federal  development  of  the  power  rather  than  the  most  likely  alternative 
development , 

(2)  Projects  will  be  financially  feasible,  i.e.,  they  will  have 
potential  net  revenues  from  power  sales  sufficient  to  reimburse  the  Federal 
Government  for  the  Federal  investment  in  power. 

Brief  Description  of  Methods  of  Cost  Allocation 


The  Separable  Costs-Remaining  Benefits  Method  has  the  following  steps; 

(1)  The  benefits  of  each  purpose  are  estimated, 

(2)  The  alternate  costs  of  single -puipose  projects  to  obtain  the  same 
benefits  are  estimated. 

(3)  The  separable  cost  of  each  purpose  is  estimated. 

(4)  The  separable  cost  of  each  purpose  in  the  multiple-purpose  project  is 
deducted  from  the  lesser  of  each  purpose's  benefits  or  alternate  cost.  The 
lesser  figure  is  used  since  alternate  cost  is  used  in  this  method  only  if  it 
represents  a justifiable  expenditure,  that  is,  if  it  does  not  exceed  the  benefits, 

(5)  From  total  cost  of  project  deduct  all  separable  costs  to  determine 
residual  costs. 

(6)  Residual  costs,  designated  as  joint  costs  in  this  method,  are  distrib- 
uted in  direct  proportion  to  the  remainders  found  in  step  4. 

(7)  To  determine  the  cost  allocated  to  each  purpose,  add  the  separable  and 
distributed  costs  for  each  purpose  and,  in  the  case  of  power,  subtract  from  that 
sum  the  amount  of  taxes  foregone  which  was  used  in  computing  power  costs  under 
steps  2 and  3 above. 
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The  Alternative  Justifiable  Expenditure  Method  has  the  following  steps; 

(1)  The  benefits  of  each  purpose  are  estimated. 

(2)  The  alternate  costs  of  single-purpose  projects  to  obtain  the  same 
benefits  are  estimated. 

(3)  The  specific  cost  of  each  purpose  is  determined. 

(4)  The  specific  cost  of  each  purpose  in  the  multiple-purpose  project  is 

deducted  from  the  lesser  of  that  purpose’s  benefits  or  alternate  cost.  The 

lesser  figure  is  used  since  alternate  cost  is  used  in  this  method  only  if  it 

represents  a justifiable  expenditure,  that  is,  if  it  does  not  exceed  the  benefits, 

(5)  From  total  cost  of  project  deduct  all  special  costs  to  determine  joint 
costs. 

(6)  Joint  costs  of  the  multiple -purpose  project  are  distributed  among  pur- 
poses in  direct  proportion  to  the  remainders  found  in  step  4, 

(7)  Allocation  of  project  cost  is  determined  in  the  same  manner  as  under 
the  separable  costs-remaining  benefits  method. 

The  Use  of  Facilities  Method  has  the  following  steps: 

(1)  The  use  which  is  made  by  each  purpose  of  joint  project  facilities  is 
estimated  on  some  basis  which  is  comparable  for  the  purposes  concerned,  using 
such  measures  of  use  as  those  of  flow,  reservoir  capacity,  energy  consumption, 
and  others  as  may  be  applicable, 

(2)  The  separable  cost  of  each  purpose  is  estimated,  (In  cases  of  minor 
importance  specific  rather  than  separable  costs  mey  be  used.) 

(3)  From  total  cost  of  project  deduct  all  separable  costs  to  determine 
joint  (residual)  costs. 

(4)  Joint  costs  of  the  multiple-purpose  project  are  distributed  among  pur- 
poses in  proportion  to  the  comparable  measures  of  use  of  the  joint  facilities 
estimated  in  (1). 

(5)  To  determine  the  cost  allocated  to  each  purpose,  add  the  separable  and 
distributed  costs  for  each  puirpose  and,  in  the  case  of  power,  subtract  from  that 
s\im  the  amount  of  taxes  foregone  which  was  used  in  computing  power  cost  under  (2) 
above . 
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In  Appendix  A- 2,  tabulations  and  operating  expenses  have  been 
specifically  assigned  and  allocated  as  between  the  Divisions  of  Power  and 
Water,  with  a part  of  such  expenses  allocated  to  Joint. 

The  basis  of  the  allocations  is  that  resulting  from  an  understand- 
ing of  what  the  purpose  of  the  expenditure  is,  the  function  of  the  activity 
performed,  and  the  time  spent  as  between  the  two  Divisions.  Where  the 
expenditure  was  for  a more  indirect  use,  such  as  for  maintenance  of  roads  and 
trails;  the  operation  of  boarding  houses;  and  snow  and  water  gauging  under 
hydrography;  the  expenses  involved  were  assigned  in  total  to  the  "Joint" 
classification.  The  amounts  so  accumulated  were  later  allocated  between  the 
two  Divisions,  in  accordance  with  the  over-all  allocation  percentages  developed 
under  the  River  Basin  analysis.  The  latter  results  are  set  forth  in  Appendix  B. 

In  making  the  specific  assignments  described,  the  following  principal 
steps  were  taken; 

1 - A detailed  accounting  analysis  was  made  of  each  of  the 
accounts  and  sub-accounts  where  any  possibility  existed 
as  to  a common  or  joint  use.  The  month  of  August  1952 
was  selected,  with  some  further  analysis  of  other  months, 
including  that  of  May  1953* 

In  this  analysis,  charges  were  first  broken  down  as 
between  payroll  and  miscellaneous.  Each  of  these  were  further 
analyzed.  Payroll,  which  was  by  far  the  major  portion  of  the 
expenses,  was  broken  down  by  employees,  noting  the  names  of 
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each,  the  job  classification  and  the  particular  work  perfomed, 
if  given.  Miscellaneous  expenses  were  analyzed,  where  necessary, 
showing  whether  for  material  or  for  payment  for  utility  services, 
or  other  special  services. 

In  the  case  of  Automotive  expenses,  the  analysis  showed  the 
car,  and  generally  the  purpose  for  which  the  car  was  used. 

Depreciation  expense  was  taken  from  the  detail  Capital 
Analysis  presented  in  Appendix  A-3, 

2 - From  an  organization  chart,  where  the  Supervisory  and  Operating 

personnel  is  set  forth  by  individual  names,  a fairly  complete 
understanding  of  the  manner  of  operation  was  obtained.  From  the 
job  analysis  imder  Item  1,  and  the  organizational  set-up,  a 
helpful  co-ordination  of  how  the  personnel's  time  was  divided 
between  Water  and  Power  was  acquired. 

3 - An  on- the -ground  field  analysis  was  made.  Plant  operations  vrere 

reviewed  and  the  views  of  Supervisory  personnel  were  obtained  as 
to  the  division  in  their  time  between  functions. 

4 - Based  upon  the  above  analysis,  combined  with  judgement,  expense 

allocations  - as  set  forth  in  Appendix  A- 2 - were  made. 

Expense  adjustments,  from  recorded  amounts,  were  made  for  purchase  of 
supplemental  power  and  for  wheeling  charges  paid  to  Pacific  Gas  and  Electric 
Company. 

The  large  reduction  in  the  first  item  was  brought  about  due  to  a 
normalization  of  the  sales  to  the  Kaiser  Aluminum  plant  since  June  30,  1953. 
Practically  all  such  sales  are  purchased. 


'■'3. 


^tt^ano'rx*^  M’zov  *rBXuoJt;^^JB^T  sriJ*  &aa  coWji5i^i:aajeX»  <ft»t  5d^ 

9i«iw  ^Ms^cIacb  sibw  a^wiSKtxa  ei/o^cBXXaoalM  .acnrig  1i 
,36>:>i  *xd8  “xoi  J^iiiosavjBq  «ioit  *so  idi't ed'jafii  ao^  'SosLtstfv  j^aiworia 

Mst&qB  tdd&o  yo 

at^c^  fc‘jvot(B  eiaT^idrua  3ri;t  ^^s3a^qp^9  Bvl^^ominA  to  ocjsa  erfd-  al 

,6«ui  0SV  *1410  f;d;t  rfoiiiw  xo'i  fldj  \;XlA70a£Q  httB  ^tAo 

.C.s;^Jcc{bD  iXsJ«iji  9d)  matt  aoitAt  asw  dacrsKiJtd  aol^talooiqoC 

' xltoqqA  ai  bo^ctseoiq  aisr^fioA 

SOi?C‘i«q0  liaJB  *4*«o«>m3qoa  s«ic^  s'xoslv  aoWJGs.ia«8TK>  ii»  jaoa^  - S ; 

sc^ftlqwoa  vJCilBt  a tooaoja  Laaiutvifici  tcf  a"J*Eol  aX  I(!woo«^og 
cri!J  doi^  .baaiB^tlo  ":aw  floXi^aaoqo  to  zmxxm  sd^  to  aaJJt>rtai<^8’5p_s£>£W/ 
a .qa-toa  X^saoX^aslntagto  orfd-  a»9.ti  icftX'aM  aie^Caaa  cib^ 

bmtivtCj  06W  saXrf  8' Xocu.'KJa’xaq  arid-  vpd  to  aoX^oaXfi'ao-oo  Xj/tqiod 

aaw  t&vo^s  fjna  natoW  viaswiJ'arf 

9TIW  aaoX^aiay?  dtxaX^  .aftiun  sxiv  BXayXBiSi?^  bJoit  J5<»rO'i3-ariJ^-ao  aA  -‘  £ » 

ac  i&eaije^^tfo  oitrw  ioanoaia^^  vxosX\n[oqi:fS  to  8W«Xv  arir^  feuTcja  bavoXvan 
,s£K)tt:ii!Pt  n^>m&9'!  at  ncX^lvXI)  siX  oj 

9eaaqx3  t^n«B9a64jt  tfcMw  r>aairifijot>  iOl«Y,XiW*A  avocfe  aricf  aoqjir  X>S8H6“  • 4 

.axiin  ousw  - S-A  j-.XXtftiiqrjA  aX  ifcJrtol  Xoa  aa  - aooWJttooJXs  y r 
to  ocjsdoztjq  tot  otov  ttu^rti/oaia  ftofiioo4wr  ©oo»Xs4J 

oXiiTooXa  bob  ojbO  aXttoB^  oX  5X»q  ysjjiarfo  jj^UaeriV  to5  baa  tovoq 


c>  Of  siiB  ;trij:jyo'XjJ  aav  rasXX  .ta*t  M iMiX  rtX  aoXd'^t»'j6ci^.  osiaX  OriT 

%0£  mul  ooaJta  Xofllq  aaua.tmuIA  odj-  oX  aoXaA  oriX  to  ooXXj»«X  r 

0X0  a»XOfi  rioi/tt  XXj5  t^X«oX^o 


APPEM)IX  A- 2 
Sheet  3 of  3 


The  normalization  in  the  wheeling  charges  relates  to  a supplemental 
agreement  wherein  the  charges  for  the  energy  transported  to  San  Francisco 
International  Aii*port  were  reduced. 

Detail  as  to  the  changes  made  in  these  two  items  will  be  developed 
under  the  next  Section  of  the  report  on  "Cost  Allocations  to  the  Classes". 

The  Bureau  of  Light,  Heat  and  Power  perfonns  many  of  the  functions 
similar  to  those  of  a Commercial  Department  of  a Utility.  Its  charges,  while 
not  a part  of  the  Hetch  Hetchy  Project  as  charged,  have  been  added  in  the 
amount  of  l4,000  dollars  to  the  Power  Division  expense. 
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SUMMARY  OF  AMUAL  EXPENSES  OF  OPERATION 
WITH  SEPARATION  AS  BETWEEN  POljER>  WATER  ATTO  JQIKT 
HETCH  HETGHY  POWER  AM)  'ATER  SUPPLY 
ADJUSTED  YEAR  ENDING  - JUKE  30.  1953 


Classification 

Power 

Water  Joint 

Total 

% 

Amount 

i- 

Amount  $ 

Amount 

Amount 

Production 

$ 

$ 

Acct.  Operation 

715  Supervision  & Engineering  SO 

34,870 

20 

8,718 

43,588 

716  Station  Labor 

.1  Hydraulic 

80 

28, 103 

20 

7,026 

35,129 

.2  Prime  Movers  & GeneratorslOO 

39,823 

- 

39,823 

.3  Electric 

100 

32,012 

- 

32,012 

•U  Miscellaneous 

90 

6,116 

10 

680 

6,796 

Total  Acct.  716 

106, 05^ 

77to5 

113, 76u 

718  Supplies  & Expenses 

.1  Lubricants 

100 

110 

110 

.2  Station  Supplies 

100 

1,110 

1,110 

.3  Station  Expense 

70 

28,800 

30 

12,344 

41,144 

.4  Hydrography 

100 

14,978 

14,978 

.5  Moccasin  Club  House  Meals 

100 

19,972 

19,972 

.6  Other  Boarding  House  Meals 

100 

17,945 

17,945 

Total  Acct.  718 

30,020 

12, 3^^ 

52,895 

95,259 

Acct.  Maintenance 

719  Supervision  & Engineering  50 

7,205 

50 

7,205 

l4,4lO 

7^  Structures 

80 

36,550 

20 

9,137 

45,687 

721  Reservoirs  Dams  & Water 

way 

.1  Forebays,  Penstocks  & 

Jailraces 

100 

1,846 

- 

1,846 

.2  Intake  Power  House 

Waterways 

100 

4,802 

- 

4,802 

.3  Reservoirs,  Dams  & Waterways 

100 

6,611* 

6,614 

Total  Acct.  721 

6,6hS 

^,614 

13,262 

722  Generating  & Elec.  Equipt. 

.1  Prime  Movers 

100 

7,968 

7,968 

.2  Accessory  Elec.  Equipt. 

100 

2, 1*1*9 

2, 1*1*9 

.3  Miscel.  Power  Plant 

Equipt. 

75 

15.062 

25 

5,021 

20,083 

Total  Acct.  722 

25,1*79 

5,021 

30,500 

723  Roads  & Trails 

.1  Roads  & Trails 

100 

44, 232 

44, 232 

.2  Automotive  Equipt. 

100 

21,009 

21,009 

.3  Telephone  Lines 

100 

4,962 

^,96: 

.4  Radio  Equipt. 

100 

2,390 

2,^90 

Subtotal 

72,593 

72,593 

.7  Vacation 

72 

1*,895 

28 

1,903 

6,798 

.8  Sick  Pay 

72 

3,087 

28 

1,201 

4,288 

Total  Acct.  723 

7,982 

37io4 

72,593 

83,679 

738  Purchase  Power 

100 

252,646 

252,61*6 

Total  Production  Expense 

507,454 

53,235 

132,102 

692,791 
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SUMMARY  OF  AUMJAL  EXPENSES  OF  OPERATION 
WITH  SEPARATION  AS  EETV7EEN  POWIR,  WATER  AI0  JOIOT 
EETCH  HETCHY  POWER  AM)  WATER  SUPPLY 
ADJUSTED  YEAR  EHDIWG  - JU3^  30  > 19^3 


Classification 

Power  Water  < 

Joint 

Total 

$ 

Amount  ^ 

Amount  io 

Amount 

Amount 

Transmission 

-T~ 

T~ 

Acct. 

Operation 

743 

Supervision  & 

Engineering 

40 

6,070  60 

9,105 

15,175 

7lt5 

Operation  of  Stations 

0.1 

Station  Labor 

100 

36,622 

36,622 

0.2 

Station  Supplies  & 

Expenses 

100 

3.106 

3,106 

Total  Acct.  745 

39,728 

39,726 

746 

Operation  of  Lines 

.1 

Overhead  Lines 

- 

- 

- 

- 

.2 

Reservoirs,  Dams  & Waterways 

100 

1,812 

1,812 

.3 

Wells  & Springs 

100 

5,163 

5,163 

.4 

Rock  River  Lime  Plant 

100 

4,789 

4,789 

.5 

Tesla  Portal  Plant 

100 

5,732 

5,732 

Total  Acct.  746 

rfM> 

17,496' 

Maintenance 

747 

Supervision  & 

Engineering 

45 

7,198  55 

8,797 

15,995 

748 

Structures  & 

Improvements 

45 

1,095  55 

1,339 

2,434 

749 

Station  Equipment 

85 

l,46o  15 

258 

1,718 

750 

Overhead  System 

.1 

Towers  & Fixtures 

100 

62 

62 

.2 

Poles  & Fixtures 

100 

21,590 

21,590 

.3 

Conductors  & Devices 

100 

71.319 

71,319 

Total  Acct.  750 

92,971 

92,971 

751 

Waterways  (San  Joaquin  Valley) 

.1 

Pipe  Lines 

100 

12,012 

12,012 

.2 

Tunnels 

100 

5,374 

5,374 

Total  Acct.  751 

17,38^ 

17,386 

752 

Roads  & Trails 

.1 

Roads  8s  Trails 

100 

8,015 

8,015 

.2 

Automotive 

100 

18,116 

18,116 

.3 

Telephone  Lines 

100 

37 

37 

.4 

Radio 

100 

2,526 

2,526 

.5 

Rock  River  Lime  Plant 

100 

136 

136 

.6 

Tesla  Portal  Plant 

100 

1,135 

1,135 

Subtotal 

1,271 

2^9'4 

29,965 

.7 

Vacation  Pay  - 

Maintenance  Crew 

87 

6,545  13 

978 

7,523 

.8 

Sick  Leave  - 

Maintenance  Crew 

87 

4,472  13 

668 

5,l4o 

Total  Acct.  752 

11,017 

2,917 

28;6'94 

42,628 

753 

Miscellaneous  Rents 

100 

54,000 

54,000 

Total  Transmission 

213,539 

57729B 

267'6‘94 

299,531 

'"tl 

LtJjXO 
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SUMMARY  OF  ANUUAL  EXPENSES  OF  OPERATION 
WITH  SEPARATION  AS  BETWEEN  POWER,  WATER  AI0  JOIHIT 
HETCH  HETCHY  POWER  AM)  WATER  SUPPLY 
ADJUSTED  YEAR  EITOIHG  - JOM  30,  1933 

Classification  Power  Water  Joint  Total 

i>  Aaovmt  jo  Amount  % Amount  Amount 


- 

1 

1 

$ 

Distribution 

756  Supervision  & Engineering  50  I96 

776  Rents  & Wheeling  Charges  100  9^9,911 

Total  Distribution 

50  195 

391 

949,977 

Commercial* 

Total 

Administrative  & General 
Total 

100  14,000 

75  263,470 

25  87,823 

14,000 

351,293 

Depreciation 

Total 

250,216 

1,042,375 

417,748 

1,710,339 

Taxes 

Property 

Fee  Paid  Federal  Government 

8,220 

12,020 

30,000 

0 0 
0 
cu  0 

Total  Expenses -Adjusted  Year 

2,207,072 

1,252,946 

608, 544 

4,068, 562 

Adjustments  made 
Purchase  Power 
Recorded  $776, 338 

Adjusted  252,646 

Reduction 
Wheeling  Charge 
Recorded  982,383 

Adjusted  9^9,977 

Reduction 
Total  Adjustment 

523,692 

32,4o6 

556,098 

523,692 

32,4o6 

556,098 

Total  Expenses  - 
Recorded  Basis 

2,763,170 

1,252,946 

608, 544 

4,624,660 

* Not  recorded  as  a Hetch  Hetcht  Expense 
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FLAM?  CAPITAL 

SPECIFIC  CAPITAL  ASSIGUffiKTS 

In  this  Appendix,  Capital,  Reserve  for  Depreciation,  and  Depreciation 
Expense  are  separated  as  "between  Water  and  Power  supply  and  also  "Joint".  These 
are  viewed  as  specific  assignments  without  allocations  and  will  now  "be  "briefly 
reviewed. 

Assignment  of  Capital  Classified  as  Water  Supply  on  the  Books: 

Appendix  A-3-a  summarises  the  average  Capital,  Reseirve  for  Depreciation 
and  Depreciation  Expense  for  the  fiscal  year  ending  June  30,  1953^  for  the 
Water  Supply  Division,  Appendix  A-3-b  similarly  treats  the  Power  Division. 

All  dollar  amotints  are  in  the  first  instance  taken  from  the  plant 
ledgers  and  other  "basic  records  of  the  Hetch  Hetchy  Project  at  425  Mason  Street, 
San  Francisco. 

At  five-year  intervals,  a "Historical  Cost  Appraisal"  is  made  of  the 
recorded  plant  investment  and  depreciation  reserve.  Such  a study  was  made  as 
of  June  30,  1953^  by  the  John  F.  Forbes  & Company,  independent  Certified  Public 
Accountants,  The  results  of  this  work,  along  with  specific  requested  breakdown 
of  plant  investment,  reserve,  and  depreciation  expense  figures  were  made  avail- 
able and  formed  the  basis  of  all  capital  figures  and  depreciation  accrual  amounts 
used  in  this  study.  These  amounts  were  available  for  each  of  the  Power  and  Water 
Supply  Divisions  by  accounts  and  with  certain  further  breakdowns,  as  requested. 
All  allocations  and  separations  as  between  Power,  Water  and  Joint  are  solely  the 
result  of  this  study,  A brief  statement  and  explanation  will  now  be  made  cover- 
ing some  of  the  more  important  elements  of  the  assignments  made. 
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TTOS  CAPITAL,  DKPRSCIATIOl  RBSIRVE  AID  DEPRICIATIOI  KXPUSl 

nTci  nrcEi  watkr  supply  ditisioi 

Fiscal  Tsar  Saded  Jttaa  30,  1993 
(la  Dollars) 


It«a 

I - ia*^-ff»ble  Plaat  Capital 
C-2  Praackiss  A Vater  Rl^ts 

C Laadad  Capital 

^-A  Sourca  of  Vatar  Supply 
5-D  Ri^t  of  way 
5-1  Caaaral  offica 

5- F  !toads,  trails  - 
Total  C-5 

C-6  lalldl^a  - Structares  A Grooadg 

6- A  Soarca  of  watter  s\:pply 
6-B  Ptaipiiic  Statloa 

6-C  Purificatioa 
6-D  Oaaeral  Office  A other 
Total  C-6 

C-T  Daas  sad  Reserroirs 

■etch  latchT  Dirlsion 
O'ShatLghaessy  Daa  (1923) 

Other 

O'Shaa^aessy  Daa  (1939)* 
Other 
Toxal 

Lake  lleaaor  Dirlsioa 
Total 
Total  C-7 

C-8  I^e  sad  RiTer  Cribs 
Early  latake  Dirlsioa 
Lower  Cherry  DiTlsloa 
Total  C-8 

C-lj  Caaals  sad  Coodults 
Neoataia  DiTlsloa 
Lower  Cherry  Dirisloa 
Balaaca 
Total  C-13 

e-l6  Parlflcatloa 

C-aA  Oaaeral  tqaipaaat 

C-25-0  Mlstrihutad 


Total  -Water  Supply  Dirlsioa 
Total  -Power  Sopply  Dirlsioa 
Total  -latch  latchj  System 


Ararage  Plaat  Capital 

Ararage  Raaarre 

for  Depreciatiaa 

D«pr«clatlcm  Kxp«ase 

Hater 

Power 

Jolat 

^tal 

Vater 

Power 

Jolat 

Total 

Water 

Power 

Joiat 

Total 

(1) 

(2) 

(3) 

(V) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

2,735,630 

2,735,630 

- 

- 

128,683 

128,683 

>»1V,337 

189,090 

- 

603, A27 

- 

- 

70,060 

70,060 

191,308 

619.928 

165,186 

976, A22 

63,2^ 

1.V89 

6A,758 

891 

556 

1.VA7 

605, 6A5 

809,018 

363,929 

1,TO592 

63.269 

i,a89 

6A.758 

— mr 

556 

— 

261,583 

86,323 

352,080 

1,^52 

36,696 

A8.962 

87,110 

92 

A,  017 

2,329 

6,A38 

ll,oiA 

ll,0lA 

A,  819 

A,  819 

275 

2T75 

k9.isn 

*^9,797 

9,>*27 

9.V27 

1,500 

1,500 

11,572 

11,^2 

3.A08 

3,Ao8 

1.083 

1,083 

6a, 985 

261,583 

97T895 

A2A,V73 

15,698 

36,696 

52,370 

10A.76A 

1,867 

A,  017 

3.A12 

9,296 

10,585,295 

10,585,295 

1,852,A27 

1,852,A27 

105,853 

105,853 

938,859 

938,859 

333, IV5 

333, IV5 

18,9^2 

18.9A2 

A, 226, 2^ 

A, 226, 2^ 

59V, 322 

59V, 322 

AA,02A 

AA.02A 

3l7,»t03 

317,^03 

13,731 

13,731 

3.763 

3,763 

16,067,851  16,067,851 

2,793,625 

2,793,625 

172,582 

172,582 

57I.IH7 

199,885 

199,885 

11,913 

11,513 

571, 1A7 

16,067,851  16,638,998 

199,885  2,793,625 

2,993,510 

11,513  172,582 

1^,W5 

733,605 

733,605 

128,381 

128, 381 

7,336 

7,336 

37,9jK) 

37,9*»0 

1_2,V52 

12>52 

1,oA5 

1,0V  5 

37,^ 

733,605 

771, 5A5 

12.A52 

128,351 

iao,^3 

1.0A5 

7,336 

B73E 

15,369,918  15,369,918 

3,209,393 

3,209,393 

183,135 

183,135 

619, 60A 

619, 60A 

512,063 

512,063 

IV.305 

lV.305 

66,001,758 

66,001.758  15,235,590 

19,235,590 

1.030,^ 

1.030,268 

66,001,758 

619,6o4 

15,369,918  81,991,280 

15,235,590 

512.063  3,209,393  18,957,0A6 

1,030, 26fl 

1A.305  183,135  1,227,708 

37,260 

37,260 

22,773 

22, H3 

1,569 

1,569 

3^^1,773 

3^H,773 

21A.1AA 

aA.lAA 

23,835 

23,835 

23,609 

23,609 

- 

- 

$66,709,6A8 

2,299,292 

35,73*^,2l0  1oA,7A3,15C 

)l.5,27A,06l 

82A.365  6,399,V02  22,A97,826  1,033, 7oA 

31,771 

390,856  1,A56,311 

A17,51»3 

11,559^278 

1,157,6^ 

13,13H.Aq6 

{ 157,73V  6,?T5,300  550, llA 

6.983,iV8 

8.671  218, AA 5 

a6,89g 

25A,oo« 

$67,127,191  13,850,570 

36,891,8^ 

117,877,6At 

j|L5,A31,795  7,W,665  6,^9,516 

29,A80,976  1,0A2,375  250,216  AlT.TW 

1,710,339 

T»4mr%l  Coatrlbotioa  of  $1,100,000  ia  the  ralsla*  of  0 'Shaughaassy  Daa  through  the  Public  Works  Adalnlstration 
Is  toosldarod  off  set  by  operatlr^  do^tlons  of  the  project  aad  Is  act  deducted  froa  this  net  plant  capital. 
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rmm  capi!Bvl.  dspreciatiow  resbhto  awd  depreciaticw  epewse 

HSTCH~HETCffl  POWSS  DIVISION 
Fiscal  Year  Ended  June  30,  I953 
(In  Dollars) 


Average  Plant  Capital Average  Beserve  for  Depreciation  Depreciation  Expense 

T^4*k4-  a 


Water 

Pover 

Joint 

Total 

Water 

Pover 

Joint 

Total 

Water  Power  Joint  Total 

(1) 

(2) 

(3) 

(**) 

(5) 

(6) 

(7) 

(8) 

(9)  (10)  (11)  (12) 

Intaqslble  Plant  Capital 
> Organliatloo 

• PrancMses  and  Coneents 

Prodxictlon  Plant^ydra\illc 

- Land  and  land  rights 

• Structures  and  inproveaents 

- Reservoirs,  dans  & water  ways 

• Mate*  Wheels,  turbines  & generators 

- Aocesscry  electric  equlpaent 

- Mlscellanecx*  power  plant 

- Roads,  railroads,  and  bridges 

*»17,5**3 

53,903 

886,37** 

5,899,086 

1,180,9**8 

187,193 

21,627 

20.728 

**83,529 

53,903 

886,37** 

6,800,158 

1,i80,9W 

187,193 

21,627 

20.728 

157,73** 

*♦15,35** 

2,866,950 

641,238 

127,167 

18,406 

641 

148,171 

*»15,354  13,408 

3,172,855  8,671  104,937 
641,230  35,335 

127,167  4,701 

l8,4o6  570 

64i  11 

6,557 

13,408 

120,165 

35,335 

4,701 

570 

11 

Total 

'*17,5^3 

8,249,8^9 

**83,529 

9,150,931 

T577R5" 

4,069,756 

148,171 

4,375,661  87fc';^i  158,982 

6,557 

174,190 

- Transaisslon  Plant 

- land  and  land  rights 

50,300 

50,300 

- 

- 

- Clearing  lands  and  right  of  way 

38,212 

38,212 

- 

- 

- Struetares  and  Ixproveeents 

102,892 

102,892 

22,138 

22,138 

2,556 

2,556 

- Station  eqnlpaent 

629,977 

629,977 

418,535 

418,535 

10,309 

18,389 

- TCT»ers  and  Plxturee 

871  ,**32 

871  ,**32 

587,073 

587,073 

21,348 

21,348 

- Poles  and  fixtures 

38,551 

38,551 

38,551 

38,551 

- 

- 

- Overhead  conductors  & devices 

1,086,165 

1,086,165 

957,885 

957,885 

3,747 

3,747 

- Underground  circuit 

693 

693 

693 

693 

- 

- 

- Underground  cooduetors  & devices 

1.176 

1.176 

1,058 

- 

Total 

2,819,396 

■ 27519,398' 

2,025,933 

2,0^^,9« 

46,o4o 

46,040 

- General  Plant 

- land  and  land  rights 

1,128 

1,128 

- 

- 

- Structures  and  lap rove aente 

21»*,120 

615,805 

829,925 

134,070 

385,587 

519,657 

6,090 

17,534 

23,624 

- Office  furniture  h equlpaent 

**,917 

**,917 

3,387 

3,307 

107 

107 

- Transportation  equlpoent 

21,952 

21,952 

13,063 

13,063 

1,599 

1,599 

- 3bop  equlpaent 

72,647 

72,61*7 

25,301 

25,301 

2,990 

2,990 

- Tools  and  work  equipaent 

5,033 

5,033 

3,790 

3,790 

127 

127 

- C f ml  cation  equlpaent 

63,239 

33,205 

96,444 

- 

2,036 

2,036 

2,530 

1,527 

4,057 

- Klsccllaneous  equlpaent 

25,138 

25,138 

14 ,320 

14,320 

1,274 

1,274 

- Undistributed 

106,965 

106,965 

■ 

* 

■ 

Total 

490,021 

674,148 

1,164,169 

179,611 

401,943 

581,554 

13,H3 

^6,555' 

33,779 

»H7,5‘»3  11,550^78  1,157,677  13,13»*,‘*96  157,73**  6,275,300  550,11**  6,963, 1*»8  8,671  2l8,****5  26,892  25**,OO0 


Total  Power  Dlvlsloo 
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Water  Supply  Division  - Appendix  A-3-a: 


Account  C-2  - Franchise  Water  Rights; 


The  component  parts  of  the  charges  are  made  up 

Cost  of  land  transferred  to  Federal  Government 
under  terms  of  Raker  Act 

Cost  of  Percolating  Water  rights 


Overheads 


Sub -total 

Payment  to  Federal  Government  on  account  of 
Roads  and  Trails 

Cost  of  Construction  of  Mather  Road  in 
Yosemite  National  Park 

Cost  of  Construction  of  Trail  from 
0 'Shaughnessy  Dam  to  Kale  Vernon 

Balancing  Adjustment 

Total  per  Account  C-2 


as  follows: 


$1,043,961.80 
$ 39,611.00 
$1,083,572.80 
$ 139,144.74 
$1,222,717.54 

$1,250,000.00 

$ 206,170.95 

$ 56,741.40 
$ 0.11 
$2,735,630.00 


The  above  detail  shows  clearly  that  the  monies  expended  relate  to 
Franchises  and  Water  Rights  and  are  common  to  both  the  Power  and  Water 
function  - hence,  should  be  assigned  to  "Joint"  use  and  be  allocated  in 
accordance  with  the  determination  under  that  caption. 

Account  C-5  - Landed  Capital: 

Source  of  Water  Supply  - Account  C-5A  - represents  investments  in 
water  shed  lands  and,  as  such,  is  treated  as  a "Joint"  investment  between 
Power  and  Water. 

The  assignment  of  the  investment  of  Right-of-Way,  Account  C-5D  - as 
between  Power  and  Water  was  based  upon  a detail  study  of  the  recorded 
amounts  in  the  Hetch  Hetchy  Project  Property  Record  book. 
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The  investment  in  the  General  Office  Land  and  other  at  Moccasin  - 
Account  C-5E  - that  is  used  for  both  functions  is  assigned  to  "Joint", 
The  direct  and  Joint  assignment  of  the  investment  in  Roads  and 
Trails  - Account  C-5F  - was  predicated  upon  a study  of  their  mileage, 
use,  and  location. 

The  result  on  this  basis  provides  approximately  76  per  cent  of  the 
direct  allocations  to  "Power",  as  compared  to  80  per  cent  - if  the 
whole  Account  had  been  treated  as  "Joint".  The  results  appear 
reasonable . 

Account  C-6  - Buildings; 

The  investment  in  the  Coast  Range  Division  was  assigned  to  Water. 
The  investment  in  structures  in  the  Lake  Eleanor,  Cherry  and  Lower 
Cherry  Divisions  was  assigned  to  Power.  The  balance,  principally  in 
the  Hetch  Hetchy  Division,  was  assigned  to  "Joint",  as  was  C-6D  - 
General  Office  and  Other. 

Account  C~7  - Impounding  Dams  and  Reservoirs: 

The  O’Shaughnessy  Dam,  with  appurtenances,  was  raised  in  1939  at 
a capital  cost  in  excess  of  4.5  million  dollars.  The  immediate  reason 
and  justification  was  to  increase  water  storage  in  Hetch  Hetchy 
Reservoir  in  order  to  better  insure  the  "firming  up"  of  the  installed 
capacity  at  Moccasin  power  plant  so  that,  during  periods  of  low  water 
run-off,  the  80,000  kilowatts  of  installed  capacity  could  operate  at  a 
higher  annual  load  factor  than  would  otherwise  be  possible  - thus 
providing  higher  electric  sales  and  revenue.  Capital  assignments  were 
initially  worked  out  on  this  basis.  With  the  development  of  the  Cherry 
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Valley  and  Lake  Eleanor  water  shed  under  way  and  the  requirements  of 
water  releases  to  the  Modesto  and  Turlock  Irrigation  Districts,  under 
the  Raker  Act,  the  system  of  water  storage  for  power  and  water  uses  is 
very  complex  and  interwoven.  It  is  concluded  that  the  whole  storage 
investment  in  impounding  dams  for  the  Hetch  Hetchy  Reservoir  at 
O'Shaughnessy  should  he  viewed  as  "Joint",  as  hoth  the  Power  and  Water 
Supply  functions  are  participants  in  the  use  and  benefits  resulting 
therefrom. 

Lake  Eleanor  Division  investments  are  viewed  as  primary  for  Power 
and  provide  storage  water  for  operation  of  Early  Intake  Power  Plant. 
Account  C~8  « Lake  and  River  Cribs: 

The  investment  in  the  Early  Intake  Diversion  Dam  has  been  allocated 
to  "Joint".  Water  releases  from  Hetch  Hetchy  Reservoir  flow  12  miles 
down  the  open  channel  of  the  Tuolumne  River  - as  well  as  the  lower  run- 
off to  that  River  - and  are  diverted  into  the  Mountain  Tunnel  by  the 
Early  Intake  Dam  for  Power  use  at  Moccasin  and  for  Hetch  Hetchy  Water 
Supply  deliveries  - as  well  as  water  deliveries  to  the  Irrigation 
Districts.  The  Early  Intake  Diversion  Dam  is  classified  as  "Joint". 

The  Lower  Cherry  Division  investment  is  related  to  the  Diversion 
Dam  on  the  Cherry  River  and  related  plant  for  generation  at  Early  In- 
take Power  Plant  and  is  classified  as  "Power". 

Account  C-13  - Canals  and  Conduits; 

The  principal  item  is  the  large  investment  in  the  Mountain  Divi- 
sion Tunnel  (15.8  miles).  One  of  the  principal  functions  of  this 
tunnel  is  to  make  possible  the  delivery  of  water  at  an  elevation 
above  the  river  channel  and  into  the  Priest  Regulating  Reservoir  - 


jjqggriA 
to  ? VgVftn 


Ija  «;tQcrriKi3/p«Y  odct  ftca  lafurw  &«4a  ^at»w  *i£«sc»X3  boja  i;aii«V 
•5«?jw;  ^ad-oX!r;XoJ:C!  mX&Si'^.Vi’iZ  {rfoolii/T  Sm^  o^^sssiolSI  «(fcj  oi  os»aJ^fi^J:enc  loctsw 
Bowi  ’xoJjav  fins  'la^roq  ’lo^s  ncs^j'sv  'to  m&sfysi  ©rW  ^cfaA  i9a!*E  adltf* 

eai^io^a  slodv  SBiiX  bobulotsQo  aJ:  ,aovowi©*iJ:  bna  x»lqaoo  xieor 

jv»  aic'nr98«fl  x^ioXfiS  tioXtR  oli^  ‘to't  etrisfe.  'atnt&oKoqpxi  aX  inaasd'Ctivni 
TcojsW  feiw  tc«v/D?  :tXod  SB  ^”c?aJtot'’  ac  Jfiwsiv  ®<f  fi-X^^orfa  \j«8e/iAsu4«i8*  0 . 

^nWXuas'x  ficiB  ao^f  vdS  ai  tSusqxtfXtz^  o'ta  ttaoX;tom/t  \:X«nw8 

.jsottaiad# 

lowoi  -jol  x’tsvX'itx  as  i>2V»Xv  oia  ictnisKfltfaevni:  aoteXviCI  tonsfiX®  aiiAX 
,dtiaX^  xavo^/  o>iai»aI  rltsS  to  ooiitfixaqo  xol:  xosJ-j^w  oasxoia  adbXvoxtj  ijoa 

4 

:aiXX*tO  -x!»vl^  i^oa  oolsJ  - 0-0  tmfooo^  ■ 
■•sjfsooiX.a  ns©cf  tuatt  :30<J':nc^i"a'x»vJxT  ixiB&ciX  &4&  n'X'XnaatJ-as^tiX  .OftT  ■ 

ij».Ua  ax  woXt  liov-fsasft  yrioctoR  dar^sH  fi*rrl  a9<uj®Xaa  xa^sW  . '^d‘*JioX»"  otf  > 
-nirr  xavcl  adt  as  Xi»w  os  - xaviH  ^«wii<«rT  oilf  -1a>  X&smiio  nswjo  ecW*  nwoC 
miq  Xdfiuu/r  nX»ita*«5K  acfi  oXnx  XretxsvJtb  «yis  X?aa  - xovjW  isctl  «>i‘  Ito  '"*■ 
lac^sW  4o;>sR  xot  fir»  nisnoooH  d'a  »»a  xsrt;o^  rjot  «»Ct  o^smiX  v;I^oS 

noWsai-nl  tjil^  e^‘^avX|»fe  t9'Xm  as  IX«r/  os  « aohaviia&  yiqqwa 
.‘’iflXoTi**  a^aXtlaaJio  ©X  rn©(I  noloxavifl  sijRl^al  xitJEJU  ooi?  .atoixo'oJtil 
noia'sdv’td  ©nx  o#  bsX&S*rt  at  ^nooc^aavnX  noiaJtvXG  •^'xafiO  xswoiX  ©rfl! 

-aX  'cXxsS  Sa  «oXX«xsa»j5  xci  Xtsaiq  feod■«X^^x  baij  xovJ:S  vs'Xisrft)  sHftf  .no  au»G  ' 
m aX  £m  ctaaXH  ‘isAfo^  srfsit  - 

* >iXiL.!'aoO  bfm^,.»X^rmO  > jiqwoaA 
*JtvlCf  nli«fnin*»  ««•  nX  j^oaXasvnX  a^mT  arfX  aX  naXX  XAqXc^Xvi 

oXdt  Id  IsqlocUhEq  •rtX  'tc  tmO  .(aoXim  d.^X)  l^aavT  aoXa 

aoXisvsia  no  t^ew  lo  \r»evXXn6  aiXta«o;i  03»'iw:  oX  fcX  itHtxvjX 
- aXcvtoacrfI  jjotJjiXwsoft  ^»tx<r  add  odoi  fcna  X«sn4Mfc»  xiiviTt  add.  ©vocfa 


the  forehay  above  Moccasin  Power  PI  nt.  The  Mountain  Tunnel  thus 
makes  possible  the  hydraulic  head  realized  at  Moccasin  for  power 
generation.  The  Mountain  Tunnel  also  transports  and  provides  a closed 
waterway  for  the  Hetch  Hetchy  Water  Supply,  The  Mountain  Tunnel  invest- 
ment and  related  costs  are  treated  as  "Joint”. 

The  investment  in  the  waterway  - made  up  of  tunnels,  concrete 
lined  canals  and  pipe  sections  for  transporting  the  water  from  the 
Cherry  River  to  the  head  works  of  the  Early  Intake  Power  Plant  - have 
been  classified  as  "Power", 

It  may  be  further  noted  that  the  large  investment  included  under 
"Balance"  (over  66  million  dollars)  is  not  broken  dovra  and  is  all 
assigned  to  Water,  This  represents  the  recorded  investment  in  tunnels, 
pipe  lines,  and  other  waterways  used  solely  for  the  Water  Division, 
starting  in  with  the  Foothill  Division,  in  transporting  water  to  the 
Bay  Region,  No  further  detail  is  considered  necessary  for  this  study. 
Account  C-2^  - General  Equipment; 

This  Account  is  made  up  of  the  usual  investment  in  office,  garage 
and  construction  equipment.  There  is  also  included  investment  in 
communication  equipment.  This  Account  has  been  treated  as  "Joint",  as 
it  is  used  for  both  the  Power  and  Water  Functions, 

Account  C~25  - Undistributed: 

The  small  amount  in  this  Account  not  yet  classified  on  the  books 
has  been  treated  as  "Joint", 

Assignment  of  Capital  Classified  as  Power  Supply  on  the  Books: 

The  changes  xmder  this  category,  as  made  in  Appendix  A-3b,  are 
quite  limited.  In  Account  322,  covering  the  investment  in  reservoirs. 
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dams  and  waterways,  there  is  incl.uded  facilities  in  the  Moccasin 
Division  to  divert  the  surface  run-off  from  entering  the  afterhay 
at  the  Moccasin  plant  to  insure  against  possible  water  contamination, 
and  become  part  of  the  water  supply  that  would  enter  the  Foothill 
Tunnel.  Such  facilities  that  have  been  transferred  to  Water  Supply 
include  the  Upper  Dam  on  Moccasin  Creek;  upper  and  lower  conrete 
conduits  for  by-passing  the  afterbay  reservoir  water  supply;  an 
auxiliary  outlet  tower;  foot  bridge;  surface  drainage  system  at 
Moccasin;  Grizzly  Gulch  Diversion  Canal;  and  other  miscellaneous  items. 

In  General  Plant,  Account  371,  on  Sti*uctures  and  Improvements, 
the  facilities  used  for  both  Power  and  Water  Supply  were  classified  as 
"Joint".  These  include  the  Club  House;  School;  Dormitory;  Store;  Post 
Office;  warehouses;  shops;  swimming  pool;  water  and  sewer  system,  grad- 
ing; sidewalks;  roads;  fencing;  and  some  of  the  cottages.  The 
cottages  that  were  used  by  Power  Supply  personnel  were  thus  assigned. 

Under  Communication  Equipment,  Account  378,  the  telephone  circuit 
from  Early  Intake  to  Cherry  Dam  was  classified  as  Power,  and  the  re- 
mainder as  "Joint". 

Miscellaneous  Equipment  - in  Account  379  - made  up  essentially  of 
equipment  and  accessory  furnishings  in  the  Club  and  Cook  houses  and 
Cottages,  were  classified  as  "Joint". 
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RECORDED  BASIS  - ADJUSTED  YEAR  1932-53 
HETCH  HETCHY  POWER  DIVISION 


: Sales  At 

: Revenue  : Estimated  Increase :Av.  Rate 

Per  Kwhr. : 

: Meter 

: Present  : : 

: Alternate 

: Classification 

: Kwhr 

: Rates  : ^ : 

: Amount 

: Present 

: Alternate: 

(a) 

(d) 

(e) 

(f) 

I San  Francisco  Municipal  Load 

1.072?^ 

1.  Railway  A.C. 

49,490,790 

$ 407,993  30.02 

$122,499 

0,82h<^ 

2.  Railway  D.C. 

3.  Subtotal 

27.053.065 

302,259  30.67 

92,717 

1.117 

1.460 

Items  1&2 

76,543,855 

710,252  30.30 

215,216 

0.928 

1.209 

4.  Street  Ltg. 

33,406,434 

448,994  33.70 

151,298 

1.344 

1.797 

5.  Traffic  Signals 

6.  Subtotal 

1,887,405 

40,100  15.00 

6,015 

2,125 

2.443 

Items  4&5 

35,293,839 

489,094  32.17 

157,313 

1.385 

1.832 

7.  Crystal  Springs 

P\amps 

XU,  022, 1*00 

113,537  2.19 

2,486 

0.810 

0.827 

8.  All  Other  Loads 

a.  Airport 

19,358,452 

162,610  17.14 

27,877 

0.840 

0.984 

b.  Balance 

c.  Subtotal 

45,968,344 

694,224  13.66 

94,830 

1.510 

1.717 

a & b 

65,326,796 

856,834  14.32 

122,707 

1.311 

1.500 

9.  Total  San  Francisco  Municipal 

Loads  191,186,890  2,169,717  22.94  497,722  1.135  1.395 


II  Irrigation  Loads 

1.  Modesto  Irrigation 

Dist.  136,279,200  559.626  10.50 

2.  Total  Irrigation 

Loads  136,279,200  559,628  10.50 


III  Commercial  Loads  (Firm) 

1.  Riverbank 

Ordnance  15,303,302 

2.  Permanente 

Cement  142,704,000 

3.  Total  Commercial- 

Firm  158,007,302 


l4o,673  - 
1,103,530  - 
1,244,203  - 


58,759 

0.411 

0.454 

58,759 

0.411 

0.454 

- 

0.919 

0.919 

- 

0.773 

0.773 

- 

0.787 

0.787 

IV  Total  Classes  I, 

II  & III  485,473,392 


3,973,548  14.00 


556,481  0.818  0.933 


V other  Loads 


1.  In  Tuolumne 


Co\inty 

519,416 

5,343 

2.  Kaiser  Aluminum 

(Non-Firm) 

7,704,000 

52,441 

3.  P.G.&E.  Dump 

Sales 

4,239,212 

12,294 

4.  Total  Other  Lds  12,462,628 

70,078 

1,046 

0.681  0.681 

0.290  0.290 

03^  o7^ 


497,936,020  $4,043,626  13.76  $556,481 


0.8125^  0.924{!^ 


VI  System 
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PEEaSWr  AM)  ALTBRMTE  REVENUES 
RECORDED  BASIS  - ADJUSTED  YEAB  1952-33 
HETCH  HETCHY  PO^R  DIVISION 


: Classification 

Sales  at  : 
Meter  : 

Kwhr  : 

Revenue  : 

Present  : 

Rates  : 

VII  Adjustments 

1,  Kaiser  Aluminum 

a.  Recorded  1952-53 

139,872,000 

$ 716,270 

b.  Recorded  1953-54 

(7,707,000) 

(52,441) 

c.  Net  decrease 

132,168,000 

663,829 

2.  P.  G.  & E.  Dump  - 1952-53 

(4,239,212) 

(12,294) 

3.  Riverbank  Ordnance 

- 

(16,145) 

4.  Permanente  Cement 

. . _ . 

(61,035) 

nil  System  Recorded 

625,864,808 

$4,617,981 

Alternate  Rate  Increase  is  based  upon  Pacific  Gas  & Electric  Rates  per 
Decision  No.  47832  except  for  service  to  Modesto  - latter  predicated  on 
Central  Valley  rate  to  Sacramento  Utility’s  District.  Resale  Rate  "R" 
of  Pacific  Gas  8c  Electric  would  result  in  an  increase  of  approximately 
$500,000  or  0.784^  per  kwhr. 
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Appendix  A-l»-a 


AUEFWATE  REVEWUE  ESTIMATE  IN  SUPPORT  OF  ITEM  8-b  - APPENDIX  A-^t 
SAN  FRANCISCO  MUNICIPAL  LOAD  - "BALANCE " 

12  MONTHS  KNDINQ  JUNE  30,  19’?^ 

HETCH  HETCHY  POWER  DIVISION 


Number 

Sales 

Present 

Revenue 

per  Kwhr 

of 

Alternate 

at 

Estimated  Increase 

Present 

Alternate 

Present  Hate 

Meters 

fete 

Meter 

Revenue 

Ratio 

Amount 

fete 

Rate 

(a) 

(b) 

(c) 

$ (d) 

(e) 

$ (f) 

(g) 

(h) 

1 - Elat  2.75#  per  kwhr 

295 

Sch.  A-l-S 

l,329>9k2 

36,579.65 

22.0^ 

8,080.81 

2.75# 

3.36# 

2 - 3ch.  C-1 

39 

Sch.  A-l-S 

2.328.876 

48,849.05 

10.70 

5,228.31 

2.10 

2.32 

3 • Sch.  C-1 

k2 

Sch.  A-13-S 

28.286.680 

338.500.90 

12.03 

TO7 

40.734. 64 
45,962.95 

1.20 

1.34 

b - Subtotal  Sdi.  C-1 

“01 

30,615,556 

387,349.95 

1727 

1745 

5 - Sch.  C-6 

7 

Sch.  A-6-S 

107,296 

3,235.66 

13.00 

420.64 

3.02 

3.41 

6 - Sch.  C-  6 

2 

Sch.  A-13-S 

l.OlO.lUo 

12.822.11 

9.60 

1.231.05 

1.27 

7 - Subtotal  Sch.  C-6 

9 

l,117,k36 

16,057.77 

IO.O3 

1>51.69 

TTW 

6 - Sch.  D-1 

k 

Sch.  D-l-S 

32,828 

444.64 

17.40 

77.38 

1.35 

1.59 

9 - Sch.  D-5 

2 

Sch.  D-5-S 

‘‘,305 

119.06 

20.95 

24.94 

2.77 

3.34 

10  - Sch.  D-6 

9 

Sch.  D-6-S 

58,112 

1,078.22 

18.74 

202.10 

1.86 

2.20 

11  - Sch.  M-6 

2 

Sch.  DM-l-S 

26,2k6 

502.78 

23.58 

118.57 

1.92 

2.37 

12  - Sch.  L-1 

178 

Sch.  A-l-S 

5,299,172 

125,610.59 

12.00 

15,070.76 

2.37 

2.65 

13  - Sch.  L-5 

2 

Sch.  A-5-S 

50,832 

1,596.33 

13.92 

222.26 

3.14 

3.58 

li  - Sch.  L-6 

15 

Sch.  A-6-S 

167,090 

5,606.52 

14.43 

809.13 

3.36 

3.84 

15  - Sch.  I/-21 

2 

Sch.  A-6-S 

U,28U 

168.89 

40.34 

68.13 

3.94 

5.53 

l6  - Elat  2.0  Centa 

188 

Sch.  P-l-S 

1,811,999 

36,239.98 

36.10 

13,082.27 

2.00 

2.72 

17  - Sch.  H-1 

k 

Sch.  H-l-S 

173,8k6 

2,249.84 

23.18 

521.40 

1.29 

1.59 

18  - 3<di.  P-1 

10 

Sch.  P-l-S 

226,383 

4,789.62 

13.72 

657.33 

2.12 

2.4l 

10  - Sch.  P-3 

8 

Sch.  PA-l-S 

1,63k ,960 

22,463.08 

16.82 

3,779.23 

1.37 

1.61 

20  - Sch.  P-5 

1 

Sch.  A-13-S 

847,200 

15,912.44 

2.04 

323.91 

1.88 

1.92 

21  - Sch.  P-15 

k 

Sch.  P-3-S 

25k,990 

4,480.07 

10.96 

490.97 

1.76 

1.95 

22  - sch.  P-15 

6 

Sch.  A-13-S 

2.076  .kkO 

2,3il,k30 

28.285.32 

9.70 

9708 

2.744.74 

23  - Subtotal  Sch.  P-15 

32,7bb.39 

5l255.n 

2k  - Sch.  P-17 

1 

Sch.  P-5-S 

187,750 

3,668.96 

19.88 

729.39 

1.95 

2.34 

25  - Subtotal 

45,919,371 

693,203.71 

94,617.96 

26  - Deficiency  (unaccounted)* 

^5^ 

1.020.29 

$691*  ,224.00 

13.66^t 

213.96 

27  - Total 

^94,830.^ 

1.51 

1.72 

Difference  la  probablj  enrolred  vith  Elat  rate  group  of  295  accounts.  TheTO 
la  alao  St.  Ltg.  account  L-3^  • oat  included. 


APPEI0IX  A- 3 


ALTERNATE- SINGLE  PURPOSE  STEAM  ELECTRIC  PLAIOT 

COSTS 

HETCH  HETCHY  POVffiR  DIVISION 

One 

Three 

Item 

80,000  Kw 

40,000  Kw 

(Thousands  of  Dollars) 

Capital  Costs 

Steam  Plant 

Investment  at  $100  per  Kw 

8,000 

12,000 

Transmission 

100 

100 

Substation 

480 

600 

Subtotal 

8,580 

12,700 

General  Capital 

200 

200 

Subtotal 

12,9C0 

Working  Capital 

500 

500 

Total 

9,280 

13,400 

Annual  Costs 

Production 

Fuel  Cost 

Barrels  of  fuel  Oil  - 1,112,000  at  $1.90  per  bbl. 

2,112 

2,112 

(517^000  M Kwhr  at  465  Kwhr  per  bbl.) 

Operation  and  Maintenance 

$5.00  per  Kw 
$4.00  Per  Kw 

4oo 

480 

Transmission  8s  Switching 

Operation  and  Maintenance 

3.5^  on  $580,000 
3.5^  on  $700,000 

20 

54 

24 

Transmission  Rents 
Taxes  and  Insurance 

54 

0.5/5  on  $8,580,000 
0.5/5  12,700,000 

43 

64 

Depreciation  8s  Replacement 

4^  S.F.  - 35  yr.  life  .OI36 
Interim  Replacement  .0050 
$8,500,000  at  .0186 

160 

12,700,000  at  .0186 

236 

Interest 

4/0  on  $9,280,000 

371 

ki>  on  $13,400,000 
Total  Annual  Costs 

37506 

Other  Costs 

Purchase  of  Supplemental  Kwhr  (28,630,472) 

253 

253 

Wheeling  and  Rental  Payment 

950 

950 

Administrative  and  General 

263 

263 

Customer  Accounting 

14 

l4 

Total  Indicated  Annual  Costs 

4,640** 

4,'986* 

* An  estimate  with  3 - 40,000  Kw  units  provides  the  required  capacity  with  one 
unit  down.  This  additional  unit  with  attending  annual  costs  would  probably 
just  about  carry  itself.  However  some  supplemental  purchases  and  stand  by 
would  be  required  at  a proportionate  higher  cost  than  with  single  unit  opera- 
tion, 

**  While  the  costs  from  this  alternate  power  source  are  sufficiently  close  to  the 
gross  benefits  of  - to  repeat  - sufficiently  close  to  the  gross  benefits  of 
4,600,000  - to  use  either  - the  lower  of  the  two  costs,  as  required,  will  be 
used. 
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APPEMDIX  A-6 


ALTERMTE-SIKGLE  PURPOSE  WATER  PRO.JECT  COSTS 
HBTCH  HETCHY  WATER  DIVISION 


Item 


Amo\3Dt 


Annual  Costs  of  Operation: 
Production; 


Operation 

$ 59,300 

Maintenance 

100,100 

Total 

159,400 

Transmission; 

Operation 

40,100 

Maintenance 

56,400 

Total 

96, 500 

Total  - Production  and  Transmission 

255,900 

Administrative  & General: 

4^^  of  351,300 

88,500 

Taxes  - Property 

12,000 

Fee  paid  to  U.S.  2/3  of  30,000 

20,000 

Depreciation 

483,600 

Interest; 

kio  on  $89,146,000 

3,566,000 

Indicated  Total  Annual  Costs 

$4,426,000 

Fixed  Capital: 
Acct. 

C-2  Franchise  and  Water  Rights 

$2,735,630 

C-5  Land  Capital 

824, 818 

C-6  Buildings 

$11,807,772 

145,427 

C-7  O'Shaughnessy  Dam  - initial 

Diversion  Dam  - Single  Purpose 

890,000 

Total 

12,697,772 

C-I3  Canals  and  Conduits 

6.4  miles  concrete  lined  tunnel 

$ 4,390,000 

Foothill,  San  Joaq\iin,  Coast  Range 

and  Bay  Crossing  Divisions 

68,019,834 

Total 

72,409,834 

C-I6  Purification 

37,314 

C-24  General  Equipment 

188,000 

Total  Indicated  Single  Purpose  Investment 
Use 


$89,l‘^5,839 

$89,11(6,000 


A.p.p-E-N-D-I-X  B 


APEEIJDIX  B-I 


SUMMARY  OF  MMJAL  EXPENSES  OF  OPERATION 
AFTER  ALLOCATION  OF  JOIICT  EXPENSES 
POWER  - - WATER  - - ADJUSTED  YEAR  1952-53 

ADJUSTED  YEAR  EEDIMG  JUKE  30^  1953 
HETCH  HETCHY  POWER  AWD  WATER  DIVISIONS 


Item 

Power 

Water 

Total 

$ 

$ 

$ 

Production 

Purchase  Power 

252,646 

252,646 

Balance  - Opr.  & Maintenance 

360,490 

79,655 

44o,i45 

Subtotal 

613,136 

79,655 

692,791 

Transmission 

Operation  & Maintenance 

236,494 

63,037 

299,531 

Distribution 

Operation 

196 

195 

391 

Wheeling  Charge 

949,97? 

- 

949,977 

Commercial 

14,000 

- 

14,000 

Administrative  8c  General 

263,470 

87,823 

351,293 

Depreciation 

584,414 

1,125,925 

1,710,339 

Taxes  - Property 

8,220 

12,020 

20,240 

Fee  Paid  Fed.  Gov. 

24,000 

6,000 

30,000 

Total  Expenses  - Adjusted  Year 

2,693,907 

l,37^^,655 

4,068,562 

NOTE; 

Based  upon  the  River  Basin  developed  percentages  all  "Joint  Expenses" 
in  Appendix  A- 2 have  been  assigned,  8o/o  to  Power  and  20^  to  Water  Supply. 
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APPENDIX  B-2 


RATE  BASE  DEVELOPMENT 
YEAR  ENDED  JURE  30.  1953 
HETCH  HETCHY  POWER  AM)  WATER  DIVISIONS 


Power  Water  Joint  Total 

1 - Average  Capital  $13,858,570  $67,127,191  $36,891,887  $117,877,61^8 

2 - Allocation  of  Joint  Capital 

3 - 80^  of  36,891,887  29,513,510 


4 - 2Qio  of  36,891,887 

7,378,377 

5 - Subtotal 

'^3,372,oeo 

7l>,505,568 

117,877,648 

6 - Reserve  for  Depreciation 

7,099,^65 

15,'^31,795 

6,949,516  29,480,976 

7 - Allocation  Joint  Reserve 

8 - 80^  of  6,949,516 

5,559,613 

9 - 20^  of  6,949,516 

1,389,903 

10-  Subtotal 

12,659,278 

16,821,698 

29,480,976 

11-  Wet  Plant  Capital  (5-10) 

30,712,802 

57,683,870 

88,396,672 

12-  Working  Capital 

Working  Cash 

300,000 

50,000 

350,000 

Materials  & Supplies 

20, COO 

26,000 

46,000 

320, OCO 

76,000 

396,000 

13-  Rate  Base  (11  plus  12) 

$31,032,802  $57,759,870 

$88,792,672 

14-  Rate  Base  - used 

$31,033,000  $57,760,000 

$88,793,000 
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APHSroiX  C-1 


AHMJAL  SYSTEM  LOAD  FACTOR  - ADJUSTED  BASIS 
YEAR  ~ 1952-53 
EETCH  HETCHY  POWER  DIVISION 


Actual  year  1952-53  adjusted  for  change  in  Kaiser  Aluminum  load  - from 
142,704,000  Kwhr  to  7,704,000  Kwhr  in  1953-54.  The  adjusted  year  basis  is  taken 
at  the  1953-54  level  of  operation.* 

The  system  annual  load  factor  is  based  upon  the  coincidental  system  peak. 
Under  the  adjusted  conditions  - the  peak  demand  would  have  occurred,,  in  Janizary 
1953  between  5*30  and  6:00  P.M,  The  computation  for  the  coincidental  peak  de- 
mand and  annual  load  factor  are  as  follows: 


1 - Total  Newark  Demand  - including  Riverbank  - Kw  75,450** 

2 - City  Demand  at  Newark  44,100 

3 - Permanente  Cement  plus  Kaiser  Aluminum  29,000 

4 - Non-Simultaneous  Max.  Demand  - Permanente  Cement  17,227 

5 - Non-Simultaneous  Max.  Demand  - Kaiser  Aluminum  12,771 

6 - Line  5/  Line  4 time  (Line  4 plus  Line  5)  0.4257 

7 - Kaiser's  contribution  to  System  Peak  (0.4257  tiy  29,000)  12,350 

8 - Kaiser’s  Non-Simultaneous  Max.  Kw  during  1953  - 54  1,920 

9 - Line  8/  Line  5 0.15034 

10  - Kaiser's  Contribution  to  System  Peak  Adjusted 

(0.15034  by  12350)  1,860 

11  - Total  Newark  Demand  - Adjusted  (Line  1 less  Line  7 

plus  Line  10 ) 64,960 

12  - Districts  (MID)  Demand  at  meter  22,080 

13  - Hetch  Hetchy  loss  to  M I D 662 

14  - Hetch  Hetchy  loss  to  Serve  Riverbank  Ordnance  (3^  of  2350)  70 

15  - Hetch  Hetchy  loss  to  Serve  loads  at  Newark  3,40,3 

16  - Max.  Adjusted  Coincident  System  Demand  (Lines  11  to  15)  91,175*** 

17  - Ditto  Line  16  Less  Kaiser  Al.  Demand  of  i860  89,315 

18  - System  Average  Demand  - exclusive  of 

"Other  Loads"  but  including  Kaiser  Aluminum  62,892 

19  - Ditto  Line  I8  but  excluding  Kaiser  Aluminum  61,897 

20  - System  Annual  Load  Factor  - with  Kaiser  69.0-^ 

21  - System  Annual  Load  Factor  - excluding  Kaiser  69.3  ^ 


* Also  reflects  change  in  Wheeling  contract  for  S.F.  International  Airport  - 
Kwhr  factor  reduced  from  1.25  to  I.I7. 

**  Includes  demand  of  2350  Kw  at  meter  for  Riverbank  Plant 

***  The  Maximiim  System  Coincidental  Demand  for  the  year  1952-53,  cccinrred.in 
October  in  the  amount  of  105,277  Kw  - the  corresponding  demand  in  January 
1953  was  101,815  Kw. 
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KILOWATT  HOUR  DELIVERIBS  - ADJUSTED  BASIS 


TEAR  1952-53 

HETCH  HETCHY  POWER  DIVISION 

At  : 

: At 

: Hetch  : 

Total 

Classification  : 

Meter  ; Ratio 

: Newark 

: Hetchy  ; 

: Losses  : 

Requirements 

(a)  (b) 

I San  Francisco  Municipal  Loads 

(c) 

(d) 

(e) 

1.  Railway  A.C. 

"49,490,790  1.10617 

54,745,227 

2,724,228 

57,469,455 

2.  Railway  D.C. 

27.053.065  1.28000 

34,627.924 

1,722,693 

36,350,617 

3.  Total 

76,543,655 

89,373,151 

4,446,921 

93,620,072 

4.  Street  Lighting 

33,406,434  1.12903 

37,715,531 

1,851,835 

39,567,366 

5.  Traffic  Signals 

1,887.405  1.12903 

liM 

104,630 

2.235,567 

6 . Total  (550,609- Newark) 

(54o,429”Meter) 

35,293,639 

1,956,465 

41,802,933 

7.  Crystal  Springs  Pumps 

14,022,400  1.11428 

15,624,878 

787,908 

16,412,786 

8.  All  Other  Loads  (Sheet  5^050U) 

a.  Airport ( 5 W29)Meter  19,358,452  1.17000  22,649,388  1,123,857  23,773,245 

b.  Balance  " " 45,968,344  1.25000  57,460,431  2,842,012  60,302,443 

c.  Total  " " 65,326,796  60,109,819  3,985,689  84,075,668 


9.  Total  Municipal 
(540429  Meter) 


191,186,890 


224,954,316  11,157,163  236,111,479 


II  Irrigation  District  Loads 
1.  Modesto  - Total 


136,279,200  1.0000  136,279,200  3,543,259  139,822,459 


III  Commercial  Loads 

1.  Riverbank  Ordnance 

2.  Permanente  Cement 

3.  Total 

IV  Total  Classes  I,  II  & III 

V Other  Loads 

1.  In  Tuolumne  County 

2.  Kaiser  Aluminum 

3.  Dump  Sales  to  P.G.&E. 

Total 

VI  System  - Sales 
1.  Total  Adjusted 
1952-53  year 


15,303,302  1.0020  15,333,446  142,663  15,476,109 
142,704,000  1.0110  l44,g73,744  6,530,229  150,803,973 
■■  159,807,190  8,672,892  166, 280, 082 


156,007,302  ■ 
485,473,392 


519,416  1.0000 

7,704,000  l.COOO 

4,239,212  1.0000 
12,462,626 


497,938,020 


520,840,706  21,373,314  542,214,020 


519,416  15,582  534,998 

7,704,000  172,124  7,879,124 

4,239,212  237,266  4,476,478 

12,462,826  427,972  12,890,600 


533,303,334  21,801,286  555,104,620 
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KILOWATT  HOUR  DELIVERIES  - ADJUSTED  BASIS 
YEAR  1932-53 

HETCH  HETCHY  POWER  DIVISION 


Classification 

At 

Meter 

(a) 

VII  Kaiser  Aluminum  adjustment 

1.  Actual  1952-53  ’ 139,872,000 

2.  1953-54  year  7,704,000 

3.  Difference 

132,168,000 

4.  Diomp  Sales  to  P.G.&E.-a  credit 

(4,239,212) 

VIII  Total  System  Sales  - Recorded 

625,864,808 

"Ratio  factors  are  in  accordance  with  "Wheeling  Agreement" 
contract  for  Municipal  Loads  and,  as  such,  probably  provide 
for  more  than  line  losses.  This  would  result  in  Municipal 
Loads  carrying  a greater  allocation  burden  - particularly 
Item  8-b  - "Balance".  - than  Won-Municipal  loads. 

Ketch  Hetchy  line  losses  from  Moccasin  to  Modesto  have  been 
computed  and  the  same  percentage  applied  to  Riverbank.  The 
remaining  losses  from  Moccasin  to  Newark  have  been  distrib- 
uted as  between  the  classes  in  relation  to  the  Ketch  Ketchy 
deliveries  at  Newark. 

Supplemental  Pacific  Gas  and  Electric  purchases  carry  no 
losses,  as  such  deliveries  are  of  Newark. 
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explanatory  to  appendix  C-3-a 
NON-SIMULTANEOUS  DEMANDS 

Records  afforded  good  material  for  the  development  of  demands. 
Maximum  demands  were  determined  for  each  of  the  customer  groups  and  sub-groups 
for  each  month  of  the  test  year. 

Demands  were  derived  from  billing  records  in  case  of  the  following 
customer  classes.: 

San  Francisco  Mvinicipal  Loads: 

Railway  A.C, 

Railway  D.C. 

Street  Lighting  (partly  estimated) 

Crystal  Springs  Punips 
San  Francisco  International  Aiirort 
Irrigation  Districts: 

Modesto  and  Turlock 
Commercial  Loads: 

Riverbsmk  Ordnance 

Kaiser  Aluminum  & Chemical  Corporation 
Permanente  Cement 
For  Municipal  Loads  - "Balance". 

Demands  applicable  to  these  Miscellaneous  Municipal  uses 
were  broken  down  by  Rate  Schedules  under  which  the  service  is 
billed.  These  were  divided  into  three  groups,  as  follows: 

1 - Demand  Schedules;  C-1,C-6,P-5^P-15  and  P-17 

2 - Connected  Load  Schedules:  P-1,  P-2,  and  P-3-13 

3 - Energy  Schedules:  D-1,D-5,D-6,DA-6,L-1,L-5,L-6,L-21,H-1 

and  flat  rate  charges  .029^  and 
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Demands  under  the  first  group  are  recorded,  other  demands 
were  estimated. 

Demands  shown  under  the  Connected  Load  Schedules  were  derived 
from  the  connected  horsepower  load,  assuming  75^  efficiency  and  an 
average  motor  loading  of  1%  of  name  plate  rating. 

Quantities  of  energy  for  which  demands  were  estimated  amount 
to  approximately  2^  of  all  energy  accounted  for. 

In  making  the  summation  for  the  Municipal  Loads  "Balance", 
the  coincident  maximum  demand  of  the  group  was  not  used  - rather 
the  sum  of  the  maximum  non- simultaneous  demands  by  Rate  Schedule 
groups  was  used. 
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ALLOCATION  OF  IlETCH  HETCHY  LIME  LOSSES  IN  KW 
TO  NEWARK  LOADS  - ADJUSTED  1932-33 
HETCH  HETCHZ  POWER  DIVISION 


Non-Simultaneous  Hetch  Hetchy  Non-Simultaneous 


I  San  Francisco  Municipal  Load 


1 - Railway  - A.C. 

2 - Railway  - D.C. 

3 - Subtotal  (1  & 2) 
k - Street  Lighting 

5 - Traffic  Signals 

6 - Subtotal  ( 4 & 5) 

7 - Crystal  Springs  Pumps 

8 - All  Other  Loads 

a - Airport 
b - Balance 
c - Subtotal  - (8) 

9 - Total  S.F.  Municipal 


II  Irrigation  Districts 
1 - Total 

Total 

III  Commercial  Loads 

Demands 

1 - Riverbank  Ordnance 

It,  798 

2 - Permanente  Cement 

I8,lt59 

3 - Total  (1  & 2) 

23,257 

IV  Total,  Items  I and  II 

91,935 

V Total  Items  I,  II  and  III  125,055 


At  Newark 

Losses* 

Demand 

(Equivalent) 

5.3?i  of  (1) 

With  Losses 

(1) 

(2) 

(3) 

I0 

14,597 

774 

15,371 

11.77 

10,563 

560 

11,123 

8.52 

25,1^0 

l,33l^ 

2M9^ 

20.29 

9,591 

508 

10,099 

7.73 

266 

14 

280 

.21 

9,857 

522 

10,379 

2,208 

117 

2,325 

1.78 

5,237 

278 

5,515 

4.22 

26,216 

1,389 

27,605 

21.14 

31,453 

lIW 

33,120 

257!^ 

68,678 

3,640 

72,318 

55.37 

33,120 

994** 

34,114 

26.11 

Supplied 

H.H. 

By  H.  H. 

Losses 

1,717 

52** 

4,850 

3.71 

16,608 

880 

19,339 

l4.8l 

18,325 

932 

24,189 

18.52 

87,003 

4,634 

106,432 

81.48 

120,123 

5,566 

130,621 

100.00 

* Hetch  Hetchy  deliveries  at  Newark  (62,610  Kw)  with  Hetch  Hetchy  loss  of 
3623  for  January  1953  (3623/62610=5.78^)  at  time  of  System  peak  demand 
of  91,325  Kw. 

**  Losses  to  M I D and  Riverbank  computed  at  3^« 
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Appcadlx  C-3-b 


CLASS  DEMAND  DEVELOPMENT  IN  SUPPORT  APPENDIX  C-3» 
SAN  FRANCISCO  MUNICIPAL  LOAD- " BALANCE" 

12  MONTHS  ENDING  JUNE  30,  1953 
HETCH  HETCHY  POWER  DIVISION 


Claesiflcatloa 

Annual 

Sales 

In  Kilowatt  : 

Hours 

Average 

Demand 

Kw 

:c).  8,760 

Non-Slniultaneous 
Kw  Demand 
Newark  Percent 

Excess 

Demaad 

Annual 
Load  Fact< 
(e)/(f) 

At  Meter 

RaUo 

At  Newark 

Percent 

( 

kw 

Percent 

(«) 

(c) 

(d) 

te) 

(n 

(g) 

(h) 

nr 

(j5 

1 - 2.75  < Flat  Sate 

1,329,9^2 

1.25 

l,662,b28 

2.89 

189.9 

1,044 

3.98 

854.2 

4.33 

18.17 

2 - C-1 

30,615,556 

1.25 

38,269,^45 

66.67 

4,368.7 

14, 608 

55.66 

10,239.3 

52.00 

29.91 

3 - C-6 

l,117,b36 

1.25 

1,396,795 

2.43 

159.5 

561 

2.14 

401.5 

2.04 

28.42 

b - D-1 

32.826 

1.25 

41,035 

.07 

4.7 

19 

.07 

14.3 

.07 

24.74 

5 - I>-5 

b.305 

1.25 

5.382 

.01 

.6 

3 

.01 

2.4 

.01 

20.00 

6 - D-6 

58,112 

1.25 

72,640 

.13 

8.3 

29 

.11 

20.7 

.11 

28.62 

7 - DA-6 

26,2b6 

1.25 

32,808 

.06 

3.8 

12 

.05 

8.2 

.04 

31.67 

8 - L-1 

5,299,172 

1.25 

6,623,965 

11.54 

756.2 

3,840 

14.63 

3,083.8 

15.66 

19.69 

9 - L-5 

50,832 

1.25 

63,540 

.11 

7.3 

30 

.11 

22.7 

.12 

24.33 

10  - L-6 

167,090 

1.25 

208,862 

.36 

23.8 

94 

.36 

70.2 

.36 

25.32 

11  - L-21 

b,28b 

1.25 

5,355 

.01 

.6 

3 

.01 

2.4 

.01 

20.00 

12  - 2.0  c Flat  Rate 

1,811,999 

1.25 

2,264,999 

3.95 

258.6 

1,783 

6.79 

1,524.4 

7.74 

14.50 

13  - I-l 

173, 8b6 

1.25 

217,307 

.30 

24.8 

81 

.31 

56.2 

.29 

30.62 

lb  - P-1 

226,383 

1.25 

282,979 

.49 

32.3 

123 

.47 

90.7 

.46 

26.26 

15  - F 3,-13 

1,63^,960 

1.25 

2,043,700 

3.56 

233.3 

1,508 

5.74 

1,274.7 

6.47 

15.47 

16  - P-5 

8b7,200 

1.25 

1,059,000 

1.64 

120.9 

1,350 

5.14 

1,229.1 

6.24 

8.96 

17  - P-15 

2,33l,‘»30 

1.25 

2,914,287 

5.08 

332.7 

1,020 

3.09 

687.3 

3.49 

32.62 

18  - P-17 

187,750 

1.25 

234,688 

.41 

26.8 

91 

.35 

64.2 

.33 

29.45 

- Subtotal  »»5,919,371 

UBaccopuBted  for  ^i973 

- Total  - Other 

Maalclpal  ^5,968,3*** 


57,399,215 

61,216 


6,552.7 


6,559.7 


26,1^ 

26,216 


19,6J^6.3 

10.0 


25.01 


57,‘^6o,^^3l 


19,656.3 
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APPEM)IX  C-4 


COST  ALLOCATIONS  - TO  MimCIPAL  LOADS 
ITEM  8(T3)  - TABLE  T 
HETCH  HETCHY  POWER  DIVISION 

In  the  table  of  Cost  Development  that  follows  - Appendix  C-4a,  Unit 
Demand,  Commodity  and  Customer  Costs  are  first  determined  for  this  balance  of 
the  Mianicipal  Loads  as  a whole  - under  the  heading  1 - Unit  Cost  Deteimiination; 
and  under  the  second  section,  marked  2 - Unit  Costs  By  Rate  Schedules  - under 
which  total  dollars  are  allocated  to  each  rate  schedule  group. 

Under  Unit  Cost  Determination,  the  total  dollars  for  this  group  by 
the  three  cost  components  and  by  Power  and  Distribution  Pool  subdivisions  have 
been  transferred  from  Table  6 where  they  were  developed.  New  unit  costs  have 
been  computed,  based  upon  Kilowatt  hours  and  demands  at  Kewark.  In  the  System 
Allocations  in  Table  6,  the  quantities  were  converted  to  the  equivalent  deliver- 
ies at  transmission  input  (a  combination  of  Hetch  Hetchy  deliveries  to  trans- 
mission at  Moccasin  and  Pacific  Gas  and  Electric  deliveries  at  Newark), 

Thus,  \ander  Section  2 of  Appendix  C-4a,  the  total  assigned  costs  for 
each  of  the  rate  schedule  groups  are  developed.  These  dollar  amounts  and  unit 
costs  have  been  transferred  to  Table  7 under  Section  I 8-b  - Columns  (b),  (c). 
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APPENDIX  C-4-a 
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SEGREGATION  OF  ITEM  8(b)  - BALANCE  MUNICIPAL  LOADS 
IN  SUPPORT  OF  TABLE  7 - 1952-53  ADJUSTED  YEAR 
HETCH  HETCHY  POTfJER  DIVISION 


1.  UNIT  COST  DETERMINATIONS 

(Referred  To  Newark  Quantities) 

With  4.35^ 
Return 

With  5.7/0 
Return 

Demand  Allocations 
Power  Pool 
Distribution  Pool 

Total  Demand  Allocation 
Unit  Cost  based  on  19,646.3  Kw  (excess) 

$254,047 
114,696 
368,743 
$ 18.7691 

$291,561 
114,696 
406,257 
$ 20.6786 

Commodity  Allocations 
Power  Pool 
Distribution  Pool 

Total  Commodity  Allocation 
Unit  Cost  based  on  57,399,215  Kwhr 

$212, 802 
255,290 
468,092 
0.815509? 

$246,376 

255,290 

501,666 

0.873999? 

Customer  Allocations 
Power  Pool 
Distribution  Pool 

Unit  Cost  based  on  I362  Equiv.  Customers 

$ 48,380 
$ 35.52 

$ 48,380 
$ 35.52 

Basic 

With  4.35/0 
Return 

With  5.7^ 
Return 

2.759^  Flat  Rate 
Demand  (Excess)  Kw 
Commodity  Kwhr 
Customer  (Equivalent) 
Total 

Unit  Cost  per  Kwhr  Sold 

Quantities 

Unit 

Cost 

Total 

Cost 

Unit 

Cost 

Total 

Cost 

854.2 

1,662,428 

295 

1,329,942 

$18.77 

0.8169? 

$35.52 

3.0135^ 

$ 16,033 
13,557 
10,479 
40,069 

$20.68 

0.8749? 

$35.52 

3.2099^ 

$ 17,664 
14,529 

10,479 

42,672 

Schedule  C-1 
Demand  (Excess)  Kw 
Comm'bdity 

Customer  (Equivalent) 

10,239.3 

38,269,445 

4o5 

$18.77 
0 . 816^ 
$35.52 

$192,183 

312,087 

14.386 

$20.68 

0.8749? 

$35.52 

$211,733 

334,471 

14,386 

Total 

Unit  Cost  per  Kwhr  Sold 

30,615,556 

1.6949? 

518,656 

1.8319? 

560,590 

Schedule  C-6 
Demand  (Excess)  Kw 
Commodity  Kwhr 

Customer  (Equivalent) 
Total 

Unit  Cost  per  Kwhr  Sold 


401.5 

1,396,795 

45 

1,117,436 


$18.77  $ 7,535 
0.8169?  11,391 

$35.52  1,598 

~2o7^ 

1.8379? 


$20.68  $ 8,302 
0.8749?  12,208 

^35.52  1,598 

22,108 


1.9789? 
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SEGREGATION  OF  ITEM  8(h)  - BALANCE  MUNICIPAL  LOADS 
IN  SUPPORT  OF  TABLE  7 - 1952-53  ADJUSTED  YEAR 
HETCH  EETCgf  'PO^?BR  DIVISION 


With 

k.M 

With  3.1$ 

Basic 

Return 

Return 

Quantities 

Unit 

Total 

Unit 

Total 

Cost 

Cost 

Cost 

Cost 

UNIT  COST  BY  RATE  SCHEDULES 

(Continued) 

Schedule  D-1 

Demand  (Excess)  Kw 

14,3 

$18.77 

$ 

268 

$20.68 

$ 296 

Commodity  Kwhr 

41,035 

0.816^ 

335 

0.874/ 

359 

Customer  (Equivalent) 

4 

$35.52 

142 

$35.52 

i42 

Total 

745 

797 

Unit  Cost  per  Kwhr  Sold 

32,828 

2.269(1 

2.428/ 

Schedule  D-5 

Demand  (Excess)  Kw 

2.4 

$18.77 

$ 

45 

$20.68 

$ 50 

Commodity  Kwhr 

5,382 

0.8l6?f 

44 

0.874/ 

47 

Customer  (Equivalent) 

2 

$35.52 

71 

$35.52 

71 

Total 

ife 

ife 

Unit  Cost  per  Kwhr  Sold 

4,305 

3.902/ 

Schedule  D-6 

Demand  (Excess)  Kw 

20.7 

$18.77 

$ 

389 

$20.68 

$ 428 

Commodity  Kwhr 

72,640 

0.8l6?( 

592 

0.874/ 

635 

Customer  (Equivalent) 

9 

$35.52 

320 

$35.52 

320 

Total 

1,301 

1,383 

Unit  Cost  per  Kwhr  Sold 

58,112 

2.239?^ 

2.380/ 

Schedule  DA-6 

Demand  (Excess)  Kw 

8.2 

$18.77 

$ 

154 

$20.68 

$ 170 

Commodity  Kwhr 

32, 80S 

0.816^ 

268 

0.874/ 

287 

Customer  (Equivalent) 

3 

$35.52 

107 

$35.52 

107 

Total 

529 

5^ 

Unit  Cost  per  Kwhr  Sold 

26,246 

2.0169^ 

2.149/ 

Schedule  L-1 

Demand  (Excess)  Kw 

3,083.8 

$18.77 

$ 57,880 

$20.68 

$ 63,769 

Commodity  Kwhr 

6,623,965 

0.816/ 

54,018 

0.874/ 

57,893 

Customer  (Equivalent) 

267 

$35.52 

9.484 

$35.52 

9,484 

Total 

121, 382 

131,14^ 

Unit  Cost  per  Kwhr  Sold 

5,299,172 

2.291/ 

2.475/ 

APPEiroiX  C-4»a 
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SEGREGATION  OF  IM  8(b)  - BALANCE  MUMCIPAL  LOADS 
IN  SUPPORT  OF  TABLE  7 ■ 1952-53  ADJUSTED  lEAR 
HETCH  HETCmr  POWER  DIVISION 


Basic 

With  4.35f^ 
Return 

With  3.li 
Return 

Quantities 

Unit 

Total 

Unit 

Total 

Cost 

Cost 

Cost 

Cost 

UNIT  COST  BY  RATE  SCHEDULES 
(continued) 

Schedule  L-5 

Demand  (Excess)  Kw 

22.7 

$18.77 

$ 426 

$20.86 

$ 469 

Commodity  Kwhr 

63,5iiO 

0.816^ 

518 

0.8749^ 

555 

Customer  (Equivalent) 

3 

$35.52 

107 

$35.52 

107 

Total 

Unit  Cost  per  Kwhr  Sold 

50,832 

2.0689^ 

1,051 

2.2234 

1,131 

Schedule  L-6 

Demand  (Excess)  Kw 

70.2 

$18.77 

$ 1,318 

$20.68 

$ 1,452 

Commodity  Kwhr 

208,862 

0.8169^ 

1,703 

0.8749^ 

1,825 

Customer  (Equivalent) 

23 

$35.52 

817 

$35.52 

817 

Total 

Unit  Cost  per  Kwhr  Sold 

167,090 

2.2914 

37^ 

2.4509^ 

4,094 

Schedule  L-21 

Demand  (Excess)  Kw 

2.4 

$18.77 

$ 45 

$20.68 

$ 50 

Commodity  Kwhr 

5,355 

0.816?' 

44 

0.874?' 

47 

Customer  (Equivalent) 

3 

$35.52 

107 

$35.52 

107 

Total 

Unit  Cost  per  Kwhr  Sold 

4,284 

‘t.575?^ 

19§ 

4.762?( 

2^ 

2.0^  Flat  Rate 

Demand  (Excess)  Kw 

1,524.4 

$18.77 

$ 28,612 

$20.68 

$ 31,522 

Commodity  Kwhr 

2,264,999 

0.8169^ 

18,471 

0.8749^ 

19,796 

Customer  (Equivalent) 

188 

$35.52 

6,678 

$35.52 

6,678 

Total 

Unit  Cost  per  Kwhr  Sold 

1,811,999 

2.9679^ 

53,761 

3.2019? 

57,996 

Schedule  H-1 

Demand  (Excess)  Kw 

56.2 

$18.77 

$ 1,055 

$20.68 

$ 1,162 

Commodity  Kwhr 

217,307 

0.816^ 

1,772 

0.8749? 

1,899 

Customer  (Equivalent) 

10 

$35.52 

355 

$35.52 

355 

Total 

Unit  Cost  per  Kwhr  Sold 

173,846 

1.830^^ 

3,182 

1.9659? 

3,416 

Schedule  P-1 

Demand  (Excess)  Kw 

90.7 

$18.77 

$ 1,702 

$20.86 

$ 1,876 

Commodity  Kwhr 

282,979 

0.8i69( 

2,308 

0.8749? 

2,473 

Customer  (Equivalent) 

25 

$35.52 

888 

$35.52 

888 

Total 

Itoit  Cost  per  Kwhr  Sold 

226,383 

2.l649f 

2.3139? 

5,237 
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SEGREGATION  OF  HEM  8(b)  BALMCE  MUMCIPAL  LOADS 
IN  SUPPORT  OF  TABLE  7 - 1932-33  ADJUSTED  YEAR 
HETCH  HETCHY  POWER  DIVISION 


With  4.355^  With  5.7/^ 

Basic  Return  Return 


Quantities 

Unit 

Total 

Unit 

Total 

Cost 

Cost 

Cost 

Cost 

UNIT  COST  BY  RATE  SCHEDULES 

(continued) 

Schedule  P-3-13 

Demand  (Excess)  Kw 

$18.77 

$ 23,925 

$20.68 

$ 26,359 

Commodity  Kwhr 

2,043,700 

0.8W 

16,666 

0.8749? 

17, 862 

Customer  (Equivalent) 

20 

$35.52 

710 

$35.52 

710 

Total 

517301 

W,931 

Unit  Cost  per  Kwhr  Sold 

1,634,960 

2.5269^ 

2.7489? 

Schedule  P-5 

Demand  (Excess)  Kvr 

1,229.1 

$18.77 

$ 23,069 

$20.68 

$ 25,'H6 

Commodity  Kwhr 

1,059,000 

0.8169^ 

8,636 

0.874i^ 

9,256 

Customer  (Equivalent) 

5 

$35.52 

178 

$35.52 

178 

Total 

31,663 

357B50 

Unit  Cost  per  Kwhr  Sold 

847,200 

3.7639^ 

4.1149? 

Schedule  P-15 

Demand  (Excess)  Kw 

687.3 

$18,77 

$ 12,900 

$20.68 

$ 14,212 

Commodity  Kwhr 

2,914,287 

0.8169? 

23,766 

0.8749? 

25,471 

Customer  (Equivalent) 

50 

$35.52 

1,776 

$35.52 

1,776 

Total 

'38,442 

4i,4'59 

Unit  Cost  per  Kwhr  Sold 

2,331,430 

1.649?^ 

1.7789? 

Schedule  P-l? 

Demand  (Excess)  Kw 

64.2 

$18.77 

$ 1,205 

$20.68 

$ 1, 328 

Commodity  Kwhr 

234,688 

0.8169? 

1,914 

0.8749? 

2,051 

Customer  (Equivalent) 

5 

$35.52 

178 

$35.52 

178 

Total 

3,297 

3,557 

Unit  Cost  per  Kwhr  Sold 

167,750 

1.7569? 

1.8959? 
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